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GEOLOGICAL AND GEOCHEMICAL SURVEY OF THE 

TROITSA PEAK (SOUTH) CLAIM GROUPS, OXNECA 

MINING DIVISION, BRITISH COLUMBIA. 

INTRODUCTION 

Location and Access 

The property is located in the Whitesail Range of Central British 

Columbia (NTS Map Sheet 93E/llE) on the eastern flank of the Coast 

Range. It is approximately 130 km south of the town of Smithers and 

95 km west-southwest of the town of Houston. 

Access to the property is by helicopter from Houston or Smithers. 

Alternative access is by approximately 55 km of paved highway from 

Smithers to Houston, 49 km of all-weather gravel road south from Houston 

4 to Owen Lake, then by 60 km of seasonal gravel road south-west to the 

eastern end of Tahtsa Lake and finally 15 to 25 km south-east by heli- 

copter to the property. 

Map 1. shows the general location of the property at a scale of 

1:600,000 and Map 2. is an index map showing the specific location of the 

claim block at a scale of 1:50,000. 

Physiography 

The property is approximately centred around Troitsa Peak, the high- 

est point in the Yhltesail Bange, which attains an elevation of 2,089 m. 

Elevations fall away rapidly north of the peak and more gently to the 

south. Lowest elevations within the claim block are approximately 1,000 m 

in the extreme south-east of the claims. A predominantly radial drainage 

pattern is developed around Troitsa Peak. Tree line is generally at about 

1,A00 to 1,500 m elevation within the claim block. 
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Property History 

A regional geochemical and ~rospecting reconnaissance programme 

was initiated by Union Carbide in the Whitesail Range area of Central 

British Columbia during the 1981 field season. The Troitsa 1 claim 

(16 units) was staked and recorded in October of 1981 on the basis of 

the results of this reconnaissance program. Subsequently a further 

8 claims (140 units) were staked in late 1981 and early 1982. The work 

described in this report was carried out on these 9 claims (156 units). 

At the close of the 1982 field season a further two claims were 

staked adjoining the western boundary of the claim block but these are 

not presently included with the Troitsa Peak claims for assessment 

purposes. There is no record of any previous claims in this area. 

Claim Data 

The property comprises 9 claims, totalling 156 units, staked in 

late 1981 and early 1982. The property has been divided into two claim 

groups - the Troitsa Peak (Xorth) group which comprises four claims 

totalling 72 units, and the Troitsa Peak (South) group which comprises 

five claims totalling 84 units. The claim data for the two groups is as 

follows: 

Troitsa Peak (North) Claim Group 

Claims : Troitsa 1. Troitsa 2. Twisted Knee P.S. 

No. of Units 16 16 2 0 2 0 

Record No: 4329 4366 4363 4364 

Date of Recording: 21/10/81 13/11/81 13/11/81 13/11/81 

Expiry Date: 21/10/82 13/11/82 13/11/82 13/11/82 



Troitsa Peak (South) Claim Group 

Claims : Wind Tunnel 

No. of Units: 16 

Record No: 4362 

Date of Recording: 13/11/81 

Expiry Date: 13/11/82 

Claims : Cummins South 

No. of Units: 15 

Record No: 4370 

Date of Recording: 22/04/82 

Expiry Date: 22/04/53 

Whitesail 

20 

4365 

13/11/81 

13/11/82 

Cummins South 

16 

4369 

22,'04/82 

22/04/83 

Jesse 

16 

4371 

22/04/82 

22/04/83 

, All the claims are owned and operated by Union Carbide Canada Ltd. 

Economic Assessment 

Exploration of the Troitsa Peak property, including geological mapping 

and geochemical analyses, has shown the presence of highly anomalous 

precious metal values. Grab samples have been collected which have 

returned assay values of up to 1.366 oz/ton Au and up to 79 oz/ton Ag 

indicating the potential for a deposit of ore grade on the property. 

Mapping shows the precious metal values to be associated with quartz 

veins of sufficient size (widths up to 4 m and exposed lengths of over 

100 m) to show their potential as hosts for metal deposits of economic- 

ally mineable dimensions. Mapping also shows the anomalous precious metal 

values to be associated with quartz veinlet stockworks and hydrothermal 



alteration zones, often with associated lead, zinc and copper mineral- 

ization. The stockworks and alteration zones are of sufficient dimensions 

(diameters of several hundred metres) to indicate a potential for bulk- 

tonnage precious metal deposits. 

Mapping also shows that the geological environment - a high-level 

sub-volcanic intrusive (and also extrusive) complex of intermediate 

composition intruded into sedimentary and volcanic marine and non- 

marine strata - is one which is suitable for the formation of epithermal 

type precious metal deposits. 

It is concluded that the property has excellent potential for the 

discovery of a gold and/or silver (possibly also with associated base 

metal values) vein-type or bulk-tonnage deposit of economically mineable 

proportions. It is strongly recommended that a program of detailed 

1 mapping, trenching and sampling of the known showings, together with 

further mapping and geochemical surveying of the property as a whole, be 

undertaken during the 1983 field season. 

Sunmary of Kork 

A geochemical survey was undertaken on the property. Rock geo- 

chemistry was carried out on all claims in the two groups and limited 

silt geochemistry was carried out throughout the whole property. 

Detailed soil geochemistry was carried out on parts of the Troitsa 1, 

Troitsa 2, P.S., Whitesail and Wind Tunnel claims. A total of 828 rock 

sampleswerecollected - of these 577 were analysed by atomic absorption 

methods for gold and silver, 179 by atomic absorption for gold and mercury 

and by induction coupled plasma for 30 elements, and 72 by atomic 



absorption for gold and silver and by ICP for 30 elements (in addition 

65 samples were also assayed for gold and silver). A total of 

silt samples were collected and all were analysed by atomic absorption 

for gold and mercury and by ICP for 30 elements. A total of 545 soil 

samples were collected of which 383 were analysed by atomic absorption 

for gold and mercury and by ICP for 30 elements and 162 were analysed 

by atomic absorption for gold and silver. 

Geological mapping of the property at a scale of 1:10,000 was 

undertaken. The property totals approximately 39 square kilometres in 

area. The whole property, except the southernmost parts of the Jesse 

and Cummins South claims which are densely forested and have little out- 

crop, was mapped. The total area mapped was approximately 35 square 

kilometres. 

Preparatory to the geological and geochemical surveys a topographic 

base map at scale of 1:10,000 was prepared. The base map covers the 

area of the claims and the immediate vicinity - an area of 63 square 

kilometres. 

The above work was carried out on all claims of the two groups. 

The claims are listed in the preceding section on claim data. 

The costs of the work carried out are itemized in Appendix 1. 



GEOLOGY 

Regional Geologic Setting 

The geology underlying and neighbouring the Whitesail Range 

comprises three main units ('Map 3), and older, marine volcanic- 

sedimentary assemblage of the Jurassic Hazelton Group, an alluvial and 

shallow-marine fluvitile assemblage of the Cretaceous Skeena Group, and 

a latest Cretaceous-Eocene continental volcanic assemblage, here called 

the Ootsa Lake Group. Intrusive rocks are usually coeval with the latter 

assemblage. 

The Jurassic Hazelton Group volcanics cover an immense region in 

the Intermontane Belt, extending from latitudes 51°N to 5 8 O ~ ,  and 

comprises a vast array of marine and non-marine calc-alkaline volcanics. 

It is typically a well bedded sequence of ash to lapilli-tuff, breccias 

: and flows of general andesite-dacite composition, ranging from rhyolite 

to basalt. 

The Cretaceous Skeena Group comprises micaceous-chert-quartz 

sandstone, siltstone and shale that occur in fault-preserved pockets 

throughout the Intermontane Belt, but not in the Whitesail Range. 

The later volcanics of the Ootsa Lake Group fall into two categories. 

A latest Cretaceous, calc-alkaline suite of calc-alkaline volcanics 

typified by massive hornblende-feldspar dacite porphry tuff, breccia and 

flow, but includes ash and flow rhyolite with minor basalt and andesite. 

These rocks underlie the area west of the Whitesail Range. An Eocene 

suite, encompassing most of the Whitesail Range, comprises rhyolite to 

basalt flow, breccia and tuff associated with high-level porphyry 

intrusives. 
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Property Geology 

The geology of the claims area, as mapped during the 1982 field 

season, is shown in Map 4 at a scale of 1:50,000. This has been 

generalized from the more comprehensive geological map constructed at a 

scale of 1:10,000, which accompanies this report (Map 5). Five major 

lithological units have been recognized, and their ages interpreted as 

follows : 

1. Old Shovel Volcanics. These are flat-lying to gently south- 

dipping, maroon feldspar porphyritic, flows and flow breccias 

of intermediate composition, exposed in a fault-bounded region 

in the northeast part of the map area. These volcanics are 

thought to belong to either the upper Cretaceous Kasalka group, 

or to the Eocene Ootsa Lake group. 

* 2. Troitsa Complex. This composite unit forms a morphological 

dome coring the mountain, and consists of grey-green feldspar- 

porphyritic imtermediate intrusive material, hypabyssal dikes, 

and consanguine extrusive phases, including welded tuff, hetero- 

lithic breccia and flows. Pink feldspar- and biotite-porphyritic 

granite occurs in the eastern part of the complex. The various 

phases.comprising the complex have not been differentiated in 

Map 4, although their distribution is shown on the 1:10,000- 

scale map. Compositional and textural similarities between the 

Troitsa intrusive rocks and the Old Shovel volcanics suggest a 

genetic relation and coincidence of age, with the Old Shovel 

lavas representing a downfaulted block now juxtaposed against the 

feeder intrusives. 
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3. Green Sediments. These are fossiliferous, shallow-marine sand- 

stones, shales and conglomerates exposed only in a small area in 

the southeast part of the claims. These sediments are probably 

part of the Ashman formation of upper Jurassic age. 

* 4. Bell Volcaniclastics. This group, exposed in the west and 

northwest part of the area, includes dominantly marine, well- 

bedded greywacks, tuffs, sandstones and cherts, with minor limey 

and shaley components. The group is thought to be part of the 

upper Hazelton Group of middle Jurassic age. 

t 5. Cumins Creek Tuffs. Underlying most of the southern half of the 

area are dominantly subaerial, maroon and grey, lapilli tuffs and 

minor ash tuffs, dipping to the east and southeast, called the 

Cumins Creek group. The character of this unit resembles the 

lower Jurassic portion of the Hazelton group, particularly the 

Telkwaformation. These tuffs are intruded by diorite dikes, sills 

and plugs, and by felsic dikes, including pink aplites and buff- 

coloured quartz-eye porphyries. Coarser pink granites occur in 

the southern part of the area. The Cummins Creek rocks have 

been intensely shattered and altered along the kilometre-wide 

Whitesail Fault zone. 

In the remainder of the geological report, the five lithological 

packages will be referred to by the local names listed above, rather 

than the interpreted stratigraphic identities. The characteristics 

and relations ofthe rock units are discussed in more detail in a later 

section of the report, which is written in reference to the 1:10,000 

scale map. 



The rocks of the Whitesail range contain an unusually high amount 

of h y d r o t h e r m a l l y - p r e c i p i t a t e d  silica, indicating a large and persistent 

fossil hot spring system, active throughout the map area, and throughout 

the vertical exposure visible in the map area. For example, the Old 

Shovel volcanics contain abundant agate, and both the Cummins Creek tuffs 

and the Bell volcaniclastics contain numerous quartz vein systems. It is 

these systems that host the precious metal mineralization which has been 

the focus of exploration. Alteration is common, and commonly pervasive, 

including propylitic ( c h l o r i t e - e p i d o t e - p y r i t e - c l a y  minerals) and argillic 

(kaolin-sericite-clay minerals) of Cumins Creek tuffs near mineralized 

quartz veins, carbonate veins and disseminations throughout the Whitesail 

Fault zone, zeolitization of the Cumins Creek tuffs in the southeast 

area, propylitic and argillic alteration of the breccias of the Troitsa 

' complex, and argillic alteration along faults zones in all rock units. 

Rock Units: 

Detailed description of lithologies mapped on the Troitsa claims. 

In this section, the main lithological packages are described in 

detail with reference to the 1:10.000 scale map that accompanies this 

report. Observed features are also indicated directly on the map. 

Note that the precious metal showings, the quartz vein systems, and the 

sulfide occurrences are not shown on this map but located and described 

elsewhere. 



Old Shovel Volcanics: 

This unit is exposed only in a fault-bounded area in the northeast, 

where it outcrops along two steep north-facing slopes, on several knobs 

on gentler slopes, and in the Old Shovel creekbed. It consists of flat- 

lying, to gently south-southeast-dipping flows and flow breccias, whose 

exposed thickness, assuming no structural repetition, exceeds 500 metres. 

The lavas are consistently feldspar-porphyritic, often vesicular, and the 

matrix varies from afinegrained maroon to a glassy black material in the 

breccias and thin flows, and to a coarser grey to maroon material in the 

thicker flows. The breccias consist of rounded blocks, from a few centi- 

metres to a few metres in diameter, of brick-red oxidized lava in a 

matrix of dark unoxidized lava, or vice versa. 

Throughout this unit, and best-developed in the south fork of upper 

c Old Shovel creek and in the hills between the two forks, are abundant and 

spectacular deposits of amorphous and crystalline silica, forming pods and 

veins of banded agate cored by drusy quartz crystals. Agate and opal form 

vesicle fillings in the lavas outcropping on the slope south of Old Shovel 

creek, usually accompanied by finely-crystalline epidote. Red and yellow 

jasper veins are found where shown. These features suggest, as discussed 

further in the section on the hydrothermal system, that the Old Shovel 

unit represents the upper levels of a fossil hot-spring system that has 

been down-faulted against the deeper levels containing quartz veins and 

both precious- and base-metal mineralization, as found in the Cummins 

Creek and Bell groups. Bright green celadonite and celadonite-stained 

silica is common along both the Discovery and the Whitesail Fault zones. 



In the area of the intersection of the two faults, and along the Whitesail 

fault, intense argillic alteration with celadonite and kaolin has reduced 

the rock to crumbled debris. 

Altered chaotic breccia, probably of tectonic origin, is found along 

the Whitesail fault within the Old Shovel lavas. Somewhat more siliceous 

tuff, which is sheared and veined by quartz and barite, occurs in a canyon 

in Old Shovel Creek, representing the lowest exposure of this unit. 

Apart from several lamprophyre dikes along the fault zones, the Old Shovel 

volcanics are the only rocks within the northeast area bounded by the 

Whitesail and Discovery faults. A knob of coarse feldspar porphyry, 

identical to the coarsest phase of the Troitsa complex, outcrops to the 

north but the contact relations between this and the Old Shovel volcanics 

is not known, due to poor exposure and lack of detailed mapping in the 

I area. 

In general, these Old Shovel rocks are sufficiently uniform in 

character to be easily recognizable, although some of the coarser material 

resembles phases of the Troitsa complex. In fact, the overall similarity 

of these volcanics and the Troitsa intrusive suggests that they are 

consanguine. Alternatively, the two units may be magmatic products of 

similar composition but quite different ages, exploiting the same structural 

conduits and generated by a persistent heat source. 

Troitsa Complex: 

Central to the claims area is the Troitsa intermediate, feldspar- 

porphyritic composite plug, consisting of high-level intrusives and 



extrusives that can all be confidently considered part of the same magmatic 

event. These rocks are exposed along the highest ridges surrounding Troitsa 

Peak, and as small outcrops amongst talus of similar material in the high 

basins. The fine-grained porphyry phase also occurs as outliers of flows 

and dikes within the older Cummins Creek tuffs to the south. 

At this stage of mapping, five phases of the Troitsa complex are 

distinguished in the 1:10,000-scale map, although more precise delineation 

of their contact relations would require more detailed mapping and economic 

incentive. The phases are: 

1. Grey-green, medium-grained intrusive with large (up to 4 cm) 
pale,. randomly-oriented feldspar phenocrysts, which appear 
rounded in cross-section and bladed in other sections. 

2. Blue-grey, fine-grained material with glassy feldspar laths, 
including banded flows and dikes. 

3 .  Pale grey-green to pink welded tuffs and heterolithic lapilli 
and ash tuffs. 

4. Coarse chaotic heterolithic breccia, containing fragments of 
all the above rock types, and usually highly altered . 

5 .  Pink feldspar- and biotite-porphyritic coarse miarolitic granite 
and finer-grained rhyolite. 

.The first two phases are the dominant rock types exposed on the 

high slopes and ridges, and are intimately mutually intrusive, with 

rounded inclusions of coarse material in the finer feldspar porphyry, or - 

more rarely- the antithetical relation. In some places, the rock texture 

alternates between the two phases over a scale of only a few metres, and 

they are not distinguished on the map. These two phases of the Troitsa 

complex are tight impermeable rocks that have been unaffected by alteration 

except in the immediate vicinity of mineralized quartz veins and fault 

zones. 



The tuffs ( 3 )  and the breccia ( 4 )  are exposed as less resistant 

parts of the high ridges, and as felsenmeer and small outcrops in the 

basins between ridges. Where attitudes can be observed, they dip 

shallowly to the southwest, but such proximal pyroclastic deposits are 

unlikely to have stratigraphic continuity. The chaotic breccias are 

obviously interbedded with tuffs in some places (well-exposed on the 

northeast-facing ridge above the southern fork of Old Shovel creek), 

but their distribution and the explosive nature of the rock texture 

suggest they also occur as diatreme or vent fragmentals, notably at 

the headwaters of Cumins Creek. These highly permeable rocks are 

usually altered with the propylitic or argillic assemblage of secondary 

minerals, with pyrite and other sulfides comon, and this alteration 

obscures the primary character of the fragments. This rock type partially 

hosts precious metal mineralization and the Noraine showing, where the 

breccia is occasionally cemented by amethystine quartz. It should be 

noted that the felsenmeer present as overburden in many of the basins 

in the Troitsa peak area consists of the tuff and breccia material, 

implying that these units are underrepresented in the outcrop area due to 

their altered, recessive character. 

The fifth unit recognized as part of the Troitsa complex, the pink 

feldspar- and biotite-porphyritic granite, is exposed as a coarse-grained, 

miarolitic rock in the canyon of the northern fork of Old Shovel creek, 

and as a finer-grained rock on the ridge northwest of this. The bio- 

tites are chloritized and the feldspars often seriticized. Although 

this rock appears more felsic than the grey feldspar porphyries that make 



up the main intrusive, it is probably coeval and has been included with 

the Troitsa complex. 

Green Sediments: 

These rocks are a minor and, apparently, economically uninteresting 

group of fossiliferous, shallow-marine sandstones, shales and conglomerates, 

exposed along the creek banks in the southeast part of the area. The 

southern limit of their distribution is not known, but the unit is inter- 

preted to be contained in a wedge-shaped fault block within the extensive 

Whitesail Fault zone, as discussed further in the section on structural 

relations. 

Bell Group Volcaniclastics: 

This unit is exposed along creek beds and the steeper slopes and 

ridges in the west and northwest part of the claimsarea. It consists 

of well-bedded, dominantly marine, immature clastic sediments. Litho- 

logies include black cherts and siliceous argillites, greywackes with 

abundant lithic rock fragments and (as part of a continuum) slightly 

reworked tuffs, and fossiliferous sandstones. Pyrite and chalcopyrite 

are commonly disseminated in most rock types. The rocks that form this 

unit were identified and grouped together as a package, and detailed 

sections have not yet been mapped. At this preliminary stage, however, 

the same general types of lithologies appear to be present wherever the 

Bell group is exposed. 

Bedding attitudes are shown on the map where measured. The numerous 



changes in foliation indicated, and others recognized when flying by 

exposures of Bell group sediments, show that this unit is frequently 

disrupted by faulting, although these faults are not yet mapped in 

detail. The discovery, in late August, of a significant precious metal 

showing (the Ultra) hosted by the Bell group indicates that more care- 

ful geological mapping should be done in this unit. Although the 

structure is not well understood, there appears to be a minimum thickness 

of about 500 metres. The showing is located in the upper part of the 

unit. 

The Bell group can be readily distinguished from the Cummins Creek 

group if there is sufficient exposure of a variety of sediment types, 

although tuff;, especially altered rocks, from both groups resemble each 

other on a hand specimen scale. 

Cummins Creek Tuffs: 

This thick package of subaerial lapi lli and ash tu lffs is found on 

both sides of the Vhitesail Fault zone in the central and west-central 

part of the area. The exposures are in creekbeds, on banks above creek 

valleys, on steeper ridges and on a large knob in the southwest corner of 

the claims. The most common rock type is a maroon, feldspar-porphyritic, 

heterolithic lapilli tuff, but a variety of textures, including finely- 

bedded ash tuff, variolitic vesicular volcanic, agglomerate tuff and 

massive volcanic can he seen. There appears to be no correlation of 

fragmental style with stratigraphic position, and little would be expected 

from this type of unsorted, subaerial pyroclastic debris. Most of the 

material is a distinct maroon, but there is grey tuff on the southwest 



knob, and green rocks wherever propylitic alteration occurs, which is 

common. These rocks are usually crudely bedded, or often the bedding 

has been obscured by faulting, but the attitudes measured indicate 

consistent southeast or east-southeastdips, and a strike of 060° ,  which 

is parallel to the Whitesail Fault. South of the fault, assuming no 

structural repetition, this unit has a minimum thickness of 600 metres. 

Although mineralization occurs throughout this thickness, the large 

quartz veins with very high gold and silver anomalies, are located in 

central and lower Cumins Creek, which represents the lowest level of 

exposure - both within the Cumins Creek group and within the entire 

area. An obvious priority for further work is mapping and prospecting 

further south in Cummins Creek. 

Much of the Cumins Creek group has been intensely shattered and 

altered along the Whitesail Fault zone. The alteration pattern consists 

of zeolites in the southeast, calcite as white pods, veins and dissemin- 

ations throughout the fault zone, and strong propylitic and argillic 

alteration adjacent to mineralized quartz veins. In fact, relatively 

unaltered tuffs are seen only on parts of the southwest knob, and in 

exposures just west of central Cumins Creek. In particular, the rocks 

in central and lower Cummins Creek are pervasively propylitically 

altered, although there is little structural disruption (in the creekbed 

exposures) south of Chalco Creek. 

The Cumins Creek group is intruded, throughout the area, by bodies 

of feldspar-porphyritic diorite. These bodies are generally, although 

not always, conformable with the tuffs. They appear to have a genetic 



relationship, probably representing hypabyssal sills or thick flows of 

magmatically similar material. This is particularly evident in the 

area west of the headwaters of Cumins Creek, where diorite and lapilli 

tuff alternate frequently, and the diorite contains, in one exposure, 

lithic fragments similar to those in the tuff. The diorites are also 

sheared and veined with quartz and calcite in the vicinity of the fault 

zone. 

Felsic dikes are common intrusions within the group, and are 

probably the most geologically problematic rock type in the area, requiring 

particular scrutiny in further programs, especially in view of their 

association with the Flare showings. The only differentiation that has 

been made at this stage is between pink aplitic rocks and buff-coloured 

quartz-eye porphyries. The latter also intrude the Bell volcaniclastics 

and are associated with the Ultra showing. These felsic intrusions have 

only been delineated in detail in several areas where there is good 

exposure, and there are probably more than those shown on the 1:10,000- 

scale map. There are a variety of textures to be seen, including highly 

fractured, medium-grained aplite, feldspar-porphyritic aplice, and 

occasionally features that suggest extrusive character, such as 

spherulitic texture, flow banding, and tuffaceous fragments. They are 

often associated with quartz veins. As shown on the map, most of the 

pink felsic bodies strike in a direction parallel to the Cummins Creek 

tuffs and thus to the Whitesail Fault zone. Usually they are less 

altered and sheared than the tuffs are in the fault region, which implies 

that they are younger than the tuffs and probably associated with later 



movement along the fault, or this may be (at least in ÿ art) a reflection 

of the more competent character of the material. 

A third type of rock intrusive to the Cumins Creek group is pink 

granite which occurs as small stocks altered pyritized material in the 

lowest part of Cumins Creek mapped in 1982, and whose age and relation 

to the other intrusives is yet to be determined. 

Structural Relations: 

A preliminary glance at the fault pattern in the Whitesail range 

area reveals a trapezoidal arrangement formed by the approximate par- 

allelism of the north-northeast-trending Troitsa Creek and Discovery 

faults, and the east-northeast-trending Bell Whitesail faults. On a 

larger scale map of the area, this pattern appears to be also reflected 

in the shape of Whitesail Lake and Reach, Troitsa lake and Tahtsa Reach, 

and Coles Creek. 

The Whitesail Fault is a zone of intense shearing and alteration at 

least a kilometre wide in the claims area and of regional significance 

and extent. The Cummins Creek tuffs appear on both sides of the fault in 

the west and central part of the claims area, but there is an abrupt 

change from Old Shovel volcanics to Cumins Creek group in the southeast. 

The Discovery fault is defined, over a much smaller width, by alteration 

and structural discontinuities, and by an abrupt change in rock type. The 

Troitsa Creek fault is recognized by changes in rock type, seen particularly 

clearly in upper Troitsa Creek. It is manifested as altered and sheared 

zones throughout the Troitsa complex rocks, and has been tentatively 



extended north along Bell creek, although there is little rock to see in 

this creek. The Bell fault is drawn on the basis of rock changes, from 

the porphyry complex to the volcaniclastics, which usually occur on 

saddles containing argillically altered material, especially in the north- 

east. The character of the contact between the Troitsa complex and the 

Bell group in the central west region, and between the complex and the 

Cumins Creek tuffs in the area just east of the Troitsa Creek fault, is 

unknown. There are undoubtedly more faults in the area not yet recognized 

from the preliminary mapping. 

The sense of displacement on thefaultsbounding the Old Shovel 

volcanics is such that these lavas have been down-dropped to their present 

position. This is concluded from the fact that they are the youngest unit, 

and also that the abundant agate and other amorphous silica represents the 

upper part of a hot spring system that has been now justaposed against 

lower parts of the system seen in the Cumins Creek tuffs. Thus if the 

Old Shovel lavas are consanguine with the Troitsa complex, they still 

represent a later stage of volcanics that originally overlay the intrusive 

material. The sense of movement along the Whitesail fault where it occurs 

within the Cumins Creek tuffs is not readily obvious, although there is 

undoubtedly an overall change in character of the tuffs across the faults 

which indicates that although this fault is large and probably long-lived, 

the vertical displacement is not large. Several observations suggest that 

the displacement includes a lowering of the eastern part of the Cumins 

Creek tuffs relative to the western part, south of the fault zones such 

that the rocks exposed in the west represent deeper levels: 

1. Preservation of the Troitsa flows in the east. 



2. Preservation of the Green sediments in the east. 

3. Alteration consisting of zeolites in the east increasing 
in intensity to propilization and quartz veining in the 
west. 

Movement along the Troitsa Creek fault is thought to have dropped the 

Bell volcaniclastics down relative to the Cummins Creek tuffs, simply on 

the basis of the interpreted relative ages of these units 

Fossil Hydrothermal System: 

The observation of a spectacular amount of silica, as both amorphous 

material and as quartz veins, and the associated pervasive alteration, 

demonstrates that a large and long-lived hot spring system existed through- 

out the claims area, and affected all the major lithological units. 

Furthermore, the discovery of several areas with highly anomalous gold and 

silver contents(in excess of 10,000 ppm silver and 10,000 ppb gold), and 

the observation of copper-, lead-and zinc-bearing sulfides, indicates that 

this hot spring system contained metal-rich, potentially ore-forming fluids. 

Themultiple-banded nature of most of the quartz veins, and the variety of 

types of quartz and silica, shows that there was repetitive mineral 

precipitation, a condition essential to the concentration of ore-grade 

deposits of metals. Some observations and reflections based on the geo- 

logical mapping can be made: 

1. The simplest, and to date the most reasonable, hypothesis is 
that of a single, long-lived hydrothermal system. 

2. The hydrothermal solutions exploited conduits made available by 
both (a) faults and structural breaks, and 

b) permeable rock types such as the chaotic breccias 
of the Troitsa complex, or the almost entirely 
fragmental Cummins Creek group. 



3. The precipitated products of the hydrothermal solutions, found 
as quartz veins, sulfides and precious-metal-bearing phases, 
occur in three of the major rock units: 

(a) The Cumins Creek tuffs (Cumins showing, Flare 
showings, part of the Moraine showing) 

(b) The Bell volcaniclastics (The Ultra showing) 

(c) The Troitsa complex (the Moraine showing, Ice 
showing, Discovery showing) 

Thus none of these units can be written off as target hosts. 

4. Although it is premature to identify a depth of zonation of the 
fossil hot spring system, it is evident that the Old Shovel 
volcanics, where agate and other amorphous silica-filled cavities, 
and where both sulfides and metal values are absent, represent 
the upper portions of the system, faulted down to their present 
position. In Cumins Creek tuffs, quartz veins wit11 sulfides of 
various kinds, and anomalous values of precious and base metal 
represent lower parts of the system. Within this unit the largest 
veins which contain very high precious metal values are found in 
the lowers part of the exposed section (Lower Cumins showing). 
High precious metal values are also found several 100 metres 
higher, the distance depending on fault displacement, at the 
Flare and Moraine showings. The potential for the recognition 
of depth zonation is large but will only be realized with consider- 
able further geological work and concurrent geochemical analysis. 

5. Without straining either the validity of information after only 
two months of mapping and prospecting, or the integrity of models 
developed for e~ithermal precious metal deposits (develcped on 
the basis of well-known ores in generally younger rocks in a some- 
what different tectonic setting), it is apparent that the type of 
mineralization found in the Whitesail range is generally similar 
to known producers elsewhere in the North American Cordillera. 

6. The age of mineralization can be estimate as follows: 

(a) It postdates all rock types 

(b) Probably postdates and exploits the Whitesail 
fault 

but 

(c) Predates the fault movement that down-dropped the 
Old Shovel lavas 



7. The heat source thatgeneratedthe hydrothermal fluids is 
likely the same as the thermal inspiration for the Old 
Shovel and Troitsa magmatism, and possible even the older 
Cumins Creek volcanism. 

8. The scale of the hot spring system manifested in the 
Whitesail Range is enormous, indicating intensive hydrothermal 
activity in the lateral and vertical space, and in time. 
This indicates an excellent potential for discovering one, if 
not several, parts of the system that were favourable for the 
concentration of precious metals. 

Economic Geology 

Exploration of the Troitsa Peak property has revealed the presence 

of several localities where anomalous or highly anomalous precious 

metal values are present in the rocks. For ease of description these 

localities have been designated the "Cumins Creek Vein System", 

,! Moraine Showing", "Ice Showing", "Flare Showing", "Ultra Showing", 

"Suratt Showing", "Discovery Showing" and "Bell Showing" and their 

locations are shown on the maps of the analytical results (Maps 20 to 25) 

However, this does not mean that the full extent of the showings has been 

defined and it is possible that some of the showings may later be found 

to be parts of larger anomalous zones (for examples the "Moraine", "Ice, 

and "Flare" showings may be part of a larger zone). It is also probable 

that other anomalous localities remain to be diecovered on the property. 

Each of the showings will be described below. 

,, Cumins Creek Vein System" 

Cummins Creek is a major southeasterly draining stream in the south- 

eastern part of the property. Exploration has shown the presence of a 



number of quartz veins, often with highly anomalous precious metal 

contents, exposed in the creek bed and on the valley sides for a 

distance of at least three kilometres from approximately the 1,500 m 

elevation to below the 1,100 rn elevation. The veins found to date are 

up to 3 m thick and have been traced over strike lengths of 100 m or 

more. The veins are variable in direction, although several of the better 

developed veins t rendnor th- f lo r thwes te r ly ,  and are vertical or dip steeply 

to the east. Significant precious metal values have been obtained from 

quartz vein material up to a maximum of 1.34 ozlton Au and 292.90 oz/ton 

Ag. The best developed and best mineralized veins appear to be in the 

central part of Cumins Creek between the 1,200 m and 1,300 m elevations 

where the veins are locally sulphide bearing, vuggy, and appear to be 

the result of multiple stages of quartz injection. Most work has been 

done at the higher elevations above tree line where the veins were first 

found. There was insufficient time to test or trace the better developed 

veins subsequently found downstream. Exploration of the veins should be 

a high priority in any further work on the property. 

Reconnaissance in 1981 revealed the presence of several quartz 

veins in a fairly well exposed area of the eastern flank of Cummins 

Creek at about the 1,450 - 1,500 m elevation. A few grab samples were 

collected of the quartz veins which returned analyses of up to 1,200 

ppb Au and 2.4 ppm Ag (assays of up to 0.028 ozlton Au and 0.073 oz/ton 

Ag). Quartz veining was also found on the western flank of the creek 

at about the same elevation and one grab sample here returned an analysis 

of 750 ppb Au and 60.5 ppm Ag (assays were 0.026 oz/ton Au and 2.45 oz/ton 



Ag). This area of quartz veining was examined in detail in 1982 - 

the quartz veins were channel sampled where exposed and a soil geo- 

chemistry survey was carried out over thearea. The results of the 1982 

work are shown in Maps 6 to 9. 

Thearea is underlain by Cummins Creek Tuffs which have been subject 

to pervasive propylitic alteration. Three sub-parallel quartz veins 

are found in a 50 m wide zone on the eastern flank of Cummins Creek and 

there are further indications of quartz veining approximately 100 m 

further east. The veins trend approximately N50°W and dip vertically 

or at steep angles to the northeast. The veins can be traced for 

approximately 120 m from the northwest where they are lost under talus 

cover to the southeast where they are covered by vegetation. Further 

quartz veining with similar attitudes is found along strike approximately 

100 m to the southeast indicating the veins are over 200 m in length. 

These particular quartz veins were found to be narrow (maximum thickness 

1 m) and irregular (often pinching out). The veins are surrounded by 

envelopes of intense argillic alteration, which are more continuous 

along strike than the quartz veins themselves, and which reach total 

thicknesses of up to 2.5 m. The channel samples of these veins did 

not return any outstanding values. The quartz veins west of the creek 

proved to be more substantial. The lower of the two zones shown consists 

of quartz veining and argillic alteration which was channel sampled across 

a true width of 16.4 m. This contained two quartz veins 1.7 and 3.0 m 

wide separated by 1.3 m of argillically altered tuffs. The zone is close 

to vertically dipping and the widths are therefore representative of the 

true thicknesses. The zone can be traced for approximately 30 m. The 



channel samples yielded no anomalous gold values although silver 

attained 6.0 ppm over 2 m and there are associated high mercury values 

(1,050 ppb Hg over 2 m associated with the high silver values). The 

upper quartz and argillic alteration zone was channel sampled over a 

length of 22.2 m but this was at an acute angle to the vein and probably 

represents a true thickness of about 5 m. This zone yielded somewhat 

higher precious metal values of 280 ppb Au and 20.4 ppm Ag over 2 m (true 

thickness approximately 0.5 m) or 225 ppb Au and 12,25 ppm Ag over 4 m (true 

thickness approximately 1 m). A soil sampling prozram was carried out in the 

immediate area of these veins but although some areas of anomalous mercury 

values were defined no further precious metal bearing veins were located. A 

further discussion of the sampling is given in the following section of the 

geochemistry. 

The most significant development in the Cummins Creek locality 

came later in the field season when exploration of the lower part of 

Cummins Creek located several well developed and better mineralized 

quartz veins at lower elevations below the timber line. The first 

indication of this was galena, sphalerite and chalcopyrite bearing quartz 

veins float material found in the creek a sample of which (PS129R) 

returned an analysis of greater than 10,000 ppb Au and greater than 

10,000 ppm Ag. Twd gold assays of this sample returned values of 

1.340 and 1.228 ozfton Au and one silver assay returned a value of 

292.90 oz/ton Ag. Exploration located the probable source of this float 

- a substantial quartz vein containing very similar sulphide bearing 

material exposed at 1,290 m elevation in the creek bed. Several grab 

samples from the vein yielded high precious metal values - e.g. samples 



PS147R, TR141R and TR143R returned values of 1,600 ppb Au and greater 

than 100 ppm Ag, 1,800 ppb Au and greater than 1,000 ppm Ag, and 

7,600 ppb Au and greater than 1,000 ppm Ag respectively (assay values 

0.068 oz/ton Au and 6.27 ozlton Ag, 0.070 ozlton Au and 48.27 ozlton Ag, 

0.328 oz/ton Au and 63.15 ozlton Ag respectively). The vein trends 

N15"W and dips steeply to the east. It is hosted in propylitic altered 

Cummins Creek tuffs and consists of a central zone 1.6 m in width 

comprising 60 - 80% vuggy quartz vein material the mutually crosscutting 
and banded nature of which suggests several phases of injection, and 

1 - 2 m zone either side of the central zone containing sparser and 

narrower quartz veinlets. The vein was channel sampled where exposed 

in the creek bed and one sample returned values of 50 ppb Au and 35.5 

ppm Ag over 0.8 m but no sulphides were present in the quartz vein at 

this point. The vein is seen to be exposed for some 15 m in the stream 

bank (the sulphide bearing grab samples were collected from this section) 

but there was insufficient time to take more channel samples or to trace 

the vein away from the stream bank. 

Another substantial quartz vein was found downstream of the above 

vein at the 1,260 m elevation in the creek bed where it is continuously 

exposed for a distance of 97 m and the topography indicates it probably 

extends at least a further 50 m. The vein strikes N15'W and dips at 67' 

to the east. It varies in width from 0.5 m to 2.7 m and is very similar 

in appearance to the previously described vein. One channel sample at 

this locality returned a value of 235 ppm Au and 46 ppm Ag over 0.5 m. 

Several other quartz veins have been located in Cummins Creek 



including a zone of narrow quartz veinlets (maximum thickness 10 cm) 

found at the 1,080 m elevation.from which seven grab samples (CS3R, CS7R, 

CS8R, CS9R, CSlOR, CS21R and CR22R) have yielded analyses in excess of 

1,000 ppb Au. The two highest values from this zone were CS21R which 

gave analyses of greater than 10,000 ppb Au and 27.1 ppm Ag (0.572 ozlton 

Au and 1.02 ozlton Ag) and CS22R which gave analyses of greater than 

10,000 ppb Au and 47.4 ppm Ag (0.386 ozlton Au and 0.81 ozlton Ag). 

A sample of sulphide bearing quartz float - TR44R - from a 
westerly draining south bank tributary of Cummins Creek contained high 

precious metal values of 1,000 ppb Au and 51.7 ppm Ag (0.024 ozlton Au 

and 1.78 oz/ton Ag). A polished thin section of this specimen was 

examined by Mr. A. Littlejohn of Vancouver Petrographics Ltd. who 

identified the sulphide present as sphalerite and an unidentified 

black metallic mineral. A later X-ray diffraction analysis of the black 

mineral identified it as amorphous molybdenite (jordisite). The micro- 

scopic examination also showing the presence of native silver as three 

very small grains (maximum size .045 m). This indicates that the 

precious metal bearing veins extend some distance away from Cumins 

Creek itself. 

8 1  Moraine Showing" 

This locality occurs between the headwaters of Troitsa and Cumins 

Creeks at elevationsranging from 1,700 to 1,850 m. The locality was 

found during reconnaissance in 1981 when two grab samples of quartz 

veins returned values of 1,200 ppb Au and 2.3 ppm Ag (assays 0.025 ozlton 



Au and 0.058 ozlton Ag), and 570 ppb Au and 16.6 ppm Ag (assays 0.028 

oz/ton Au and 0.45 ozlton Ag). This latter value was confirmed by a grab 

sample collected at the same spot in 1982 - SP 3R(A) - which returned 

analyses of 550 ppb Au and 0.6 ppm Ag (assays 0.028 oz/ton Au and 0.2 oz/ 

ton Ag). Other grab samples in 1981 from local areas of galena, 

sphalerite and chalcopyrite dissemination returned values of up to 35.7 

ppm Ag (assay 1.48 oz/ton Ag) as well as values greater than 1% Pb, Zn 

and Cu. 

The locality is comprised of an extensive area of intense hydro- 

thermal argillic alteration and silica addition. The full extent of the 

zone is not known as there is extensive talus and moraine cover in the 

area, however, it is seen to extend at least 500 m in a northeast- 

southwest direction and 300 m in a northwest-southeast direction. The 

alteration zone is developed in an area of chaotic breccia, which obviously 

acted as a conduit for the hydrothermal solutions, andalsoaffected the 

adjacent rocks. The breccia is developed at the margin of the Troitsa 

complex - the feldspar porphyry intrusives and tuffs of the Troitsa 
complex lie to the north and the tuffs of the Cummins Creek group lie to 

the south. The breccia fragments are usually 5 - 10 cm in size but may 
be smaller or larger (up to 1 m or more). The breccia fragments are 

oftencemented by quartz which is locally amethystine. Disseminated 

pyrite (up to 2%) is ubiquitous. Galena, sphalerite and chalcopyrite 

occur locally associated with quartz veinlets (especially with the 

amethystine quartz) and as disseminations over areas of a few metres. 

In the absence of any immediately obvious diagnostic geologic feature 



related to precious metal mineralization (except the association of 

high silver values with the patches of galena, sphalerite and chalcopy- 

rite) sampling of the alteration zone on a grid was initiated. Samples 

were collected on 20 m spaced north-south lines. Rock samples were 

collected where possible at 10 m intervals and where there was no out- 

crop soil samples were collected at 20 m intervals. The sample locations 

and results are shown in Maps 10 and 11 , and are discussed in more 

detail in the following section on geochemistry. Morain and ice cover 

prevented effective sampling in some localities and because of lack of 

time the complete alteration zone was not sampled. The sampling to date 

has not defined a specific mineralized zone but further highly anomalous 

samples were found. The most significant samples are WS229R from a 

2 - 3 cm wide quartz veinlet which returned values of 6,500 ppb Au and 
10.0 ppm Ag (assays 0.136 ozjton Au and 0.37 ozlton Ag), WS202R a 

silicified tuff which analysed 1,300 ppb Auand25.3 ppm Ag (assays 0.056 

ozlton Au and 0.67 ozjton Ag), and WS203R a quartz veinlet which analysed 

480 ppb Au and 20.1 ppm Ag (assays 0.028 ozjton Au and 0.45 ozjton Ag). 

It is seen thatthese samples lie just within the Cumins Creek tuffs at 

the contact with the chaotic breccia. It is also seen that most of the 

other high gold values are from samples within the Cumins Creek tuffs 

(for example samples WS246R, WS425R, WS250R, WS213R, WS242R and WS243R) 

and that many samples in the tuff immediately adjacent to the breccia 

contact are anomalous in gold and silver. These results indicate that 

the hydrothermal solutions which caused the intense argillic alteration 

were precious metal bearing and that the chaotic breccia forms an 



excellent conduit for the solutions but that the breccia is either too 

permeable or has unsuitable chemistry to act as a trap for the precious 

metals (except for the silver which is associated with the local sulphide 

disseminations). It appears that the precious metals are preferentially 

deposited in quartz veinlets or zones of silification in country rocks 

at the contacts of the breccia and it is speculated that this may be due 

to a decrease in the permeability or a change of the chemical environment. 

The quartz vein from which the anomalous sample SP3R(A), mentioned 

above, was collected was channel sampled. The best value obtained was 

from SP4R which analysed 1,550 ppb Au and 94.4 ppm Ag (assay 0.112 ozlton 

Au and 3.09 ozlton Ag) over 1 m. This locality is in an area of talus 

cover and could not be traced for any distance. The vein strikes ~ 5 0 " E  

and dips 67' to the northwest. Other quartz veining approximately on 

strike from this was also sampled but no further highly anomalous values 

were obtained. 

The surrounding area was examined and grab samples were collected, 

usually of quartz vein material, several of which were anomalous. Sample 

SPR2 located approximately 500 m north-northeast of the Moraine showing 

returned analyses of 2,080 ppb Au and 108.1 ppm Ag (assays 0.114 oz/ton Au 

3.55ozfton Ag). Sample PS19R located approximately 600 m south of the 

showingreturned analyses of 900 ppb Au and 1.9 ppm Ag (assays 0.026 oz/ton 

Au and 0.18 oz/ton Ag). Sample PS3R locatedapproximately 500m south-east 

of the showing returned analyses of 1,085 ppb Au and 3.0ppm Ag (assays 

0.028 ozlton Au and 0.10 ozlton ~ g ) .  Sample PS30R located 60 m east of 

PS3R returned analyses of 800 ppb Au and 4.6 ppm Ag (assays 0.028 oz/ton 



Au and 0.08 oz/ton Ag). The latter two samples were collected from 

quarts veinlets in propylitic and argillic altered Cummins Creek tuffs 

adjacent to small fault zones. The faults trend N60°E and are probably 

related to the major Whitesail Fault. Channel samples were collected in 

these localities adjacent to the fault and at the PS30R locality showed 

the presence of a broad anomalous zone at the southern contact of the 

fault. In this case all five of the 2 m channel samples returned analyses 

of several hundred ppb Au and averaged 565 ppb Au and 2.4 ppm Ag over 

10 m (assays averaged 0.022 oz/ton Au and 0.21 oz/ton Ag over 10 m). 

It is concluded from the above data that precious metal bearing 

hydrothermal fluids have affected an extensive area in and around the 

Moraine Showing locality and that chaotic breccia and other structures such as 

faults have acted asconduits. Gold mineralization is found to occur in 

interesting concentrations (up to 0.136 ozfton) and anomalous values 

occur over substantial widths (up to 10 m). The locality merits further 

work and future investigations should be concentrated on zones adjacent 

to structures which may have acted as channelways for the fluids rather 

than on these intensely altered zones themselves. 

"Ice Showing" 

This locality is found some 600 - 700 m east of the Moraine 

Showing at the headwater of Cumins Creek at approximately the 1,800 m 

elevation. The showing consists of disseminated galena, sphalerite 

and chalcopyrite found in scattered pieces of float. This is in 

argillic altered chaotic breccia and is very similar to some of the 

mineralization seen in the central part of the Moraine Showing. The 



source of this material seems to be beneath a small permanent ice patch 

and no mineralization has been found in place. The float samples contain 

anomalous precious metal values, particularly silver, and one sample, 

WSgR, returned analyses of 10 ppb Au and 48.0 ppm Ag (assays 0.016 oz/tonAu 

and 1.35 oz/ton Ag). No detailed sampling was done at this locality. 

It is believed that mineralization at the Ice Showing is very similar 

to that described above at the Moraine Showing and the two showings may 

form part of a larger anomalous trend subparallel to the Whitesail Fault. 

Future work at the Ice Showing should, like the Moraine Showing, concen- 

trate on zones adjacent to channelways for the hydrothermal solutions 

rather than the altered chaotic breccia. 

"Flare Showing" 

This locality is found at about the 1,500 m elevation on the flanks 

of Blitz Creek (an east bank tributary of Troitsa Creek). The showing 

comprises quartz veining and associated argillic alteration exposed at 

several localities along a major fracture zone. Geological mapping 

indicates the fracture zone is 1 km or more in length. It trends approx- 

imately N60°E subparallel to the major Whitesail Fault zone to which it 

may be related. The fracture zone and veining are hosted in lapilli 

tuffs of the Cumins Creek group which are commonly subject to propylitic 

alteration. The quartz veining is best seen at a ~ o i n t  close to the 

south bank of the creek at the 1,500 m elevation. Here pyrl:e is 

commonlv associated with the quartz and argillic alteration and arseno- 

pyrite occurs as irregular grey veinlets in the quartz. A series of 



grab samples were collected of arsenopyrite bearing material at this 

locality (samples TR132R - T~136R) all of which returned analyses 
greater than 100 ppb Au, the highest being TR132R which returned analyses 

of 1,500 ppb Au and greater than 100 ppm Ag (assays 0.044 ozlton Au and 

3.63 ozlton Ag). The zone of quartz veining here is approximately 4 m 

wide and dips at about 60' to the south. A series of channel samples 

were collected across the zone at this point (samples WS310R - WS316R) 
and the channels across the central 4 m wide zone (samples WS311R - 
WS214R, each 1 m in length) averaged 245 ppb Au and 11.5 ppm Ag over 4 m 

(where assayed they averaged 0.012 ozlton Au and 0.43 ozlton Ag over 3 m). 

Arsenopyrite bearing quartz veining is exposed a further 100 m to the 

west-southwest although the distribution is more irregular at this 

locality. One grab sample at this locality, PS117R, returned analyses of 

310 ppb Au and 0.8 ppm Ag (assays 0.008 ozlton Au and 0.04 ozlton Ag). 

A grab sample from a third exposure of arsenopyrite bearing quartz 

(TBl85R) located approximately 200 m east-northeast of the first described 

occurrence returned analyses of greater than 10,000 ppb Au and 26.0 ppm 

Ag (assays 0.494 ozlton Au and 0.58 ozlton Ag). Quartz veining with 

anomalous precious metal values has therefore been shown to occur over a 

length of 300 m along the fracture system. The fracture zone itself 

trends in the direction of the Moraine and Ice Showings and all three of 

these showings may be part of a large interconnected anomalous zone. 

This anomalous system could be up to 3 km in length. 

Other anomalous samples have been found in the vicinity of the Flare 

Showing. Approximately 500 m southeast of the central part of the Flare 

Showing two samples, PS71R and PS72R, of galena bearing quartz float 



returned analyses of 1,400 ppb Au and 658.8 ppm Ag (assays 0.058 oz/ton 

Au and 21.92 ppm Ag), and 330 ppb Au and 21.3 ppm Ag (assays 0.014 oz/ 

ton Au and 0.39 oz/ton Ag) respectively. The source of this float 

material remains to be found. 

Work to date has shown that highly anomalous quartz vein material 

of potentially mineable width (4 m) occurs over a substantial distance 

(approximately 300 m) of a major fracture zone. Detailed exploration of 

the entire fracture system - over 1 km in length - should be a high 

priority in future work on the property, as should tracing the source of 

the anomalous float material found in this area. 

"Ultra Showing" 

This group of anomalous veins is found between the 1,600 m and 

1,700 m elevations on the western flank of a north bank tributary of 

Upper Troitsa Creek. The area is underlain by siltstones and volcanic 

sandstones of the Bell Group which here trend uniformly about SIOoE and 

dip at moderate angles (about 35') to the west. These strata are cut 

by occasional narrow (up to 60 cm in thickness) quartz and barite veins. 

The veins have a consistent northeasterly strike and vertical dip. The 

most outstanding analysis to date was obtained from a grab sample - 

PS109R - of a small (approximately 10 cm thick) barite and calcite 

vein which contained greater than 10,000 ppb Au and 8.7 ppm Ag (assays 

1.366 oz/ton Au and 0.33 oz/ton Ag). Another nearby sample - PSllZR - 
contained 700 ppb Au. Impressive silver analyses have also been 

obtained from veins in this locality. Two samples - PS102R and PS103R, 
10 m apart on a narrow (10 cm thick) chalcopyrite and quartz vein, 



returned analyses of 15 ppb Au and 2,497.7 ppm Ag (assays less than 

0.005 oz/ton Au and 65.14 oz/ton Ag) , and 130 ppb Au and 2,548.0 ppm 

Ag (assays 0.021 oz/ton Au and 78.64 oz/ton Ag) respectively. Samples 

from several other veins also have high silver values - PSl04R gave 
54.6 ppm (assay 0.98 oz/ton), PSlO5R gave 68.6 ppm (assay 1.97 oz/ton), 

and PSllOR gave 39.4 ppm Ag. 

No work has been done on this showing other than collecting the 

above rock samples. The veins located to date are not of a potentially 

economic size but their precious metal contents make the locality 

extremely attractive for further exploration. Further work on this 

showing should be a high priority in future investigations. The vein 

system should be traced along strike where areas of greater vegetation 

cover (particularly to the southwest) could obscure other, perhaps more 

substantial, veins. 

11 Suratt showing" 

This showing is located between the 1,600 m and 1,750 m elevations 

in the Chalco Creek valley - an east bank tributary of upper Cummins 

Creek. This is in the vicinity of the intersection of two of the major 

faults on the property - the east-northeast trending Whitesail Fault and 
the approximately northerly trending Discovery Fault. The area is under- 

lain mainly by the Cummins Creek tuffs of probable Lower Jurassic age 

except for the northeast quadrant where a segment of feldspar-porphyritic 

intermediate volcanic flows of probable Upper Cretaceous or Eocene age is 

preserved as a down-dropped block between the two faults. Hydrothermal 

alteration is well developed adjacent to the faults and is especially 



intense at the junction of the faults. Argillic alteration is centred 

around the fault junction and along the faults. This passes outwards 

into propylitic alteration. ~eladonite is developed in the feldspar- 

porphyry volcanics. Quartz veins occur in the Cumins Creek tuffs and 

are generally subparallel to the directions of the two faults. Grab 

samples from these veins have yielded anomalous precious metal values - 
especially from the sulphide bearing (mainly chalcopyrite with minor 

galena and sphalerite) margins of the veins. Sample PS22R returned 

values of 160 ppb Au and 298.1 ppm Ag (assays 0.006 oz/ton Au and 11.24 

oz/ton Ag), sample PS23R returned values of 290 ppb Au and 238.7 ppm Ag 

(assays 0.006 oz/ton Au and 8.49 oz/ton Ag), and sample PS24R returned 

values of 10 ppb Au and 31.1 ppm Ag (assays less than 0.005 ozfton Au 

and 0.64 oz/ton Ag). Samples 22 and 23 are from a 50 cm thick quartz 

vein trending 060' and dipping vertically. Sample 24 is from a 1.1 m 

quartz vein trending 162' and dipping at 62' to the east. Channel 

samples were also collected from these veins - sample WS9Xwas collect- 

ed from the former of these veins and WS91R from the latter vein but the 

results were not outstanding (maximum values were 40 ppb Au and 5.1 ppm Ag 

over lengths up to 1.1 m). 

It was postulated that the quartz veining and associated mineral- 

ization described above may be indicative of similar but better developed 

mineralization more closely associated with the faults. Consequently a 

soil sampling geochemistry program was carried out across the fault zones 

in the area of their junction and most intense alteration to test this 

hypothesis. One hundred and three soil samples were collected at 20 m 

intervals on 50 m spaced lines. The sample locations and analytical 



data are shown in Maps 12 to 15 and are discussed in more detail 

in the following section on geochemistry. No outstanding anomalous 

zones were found. The highest gold value obtained was 80 ppb and all 

other results were 25 ppb or less. The highest silver value was 0.6 

ppm Ag. Scattered high arsenic (up to 299 ppm As) and mercury (up to 

1,400 ppb Hg) values occur but do not seem to define any distinct 

anomalous zone. 

The above results do not indicate any outstanding economic potential 

for this immediate locality. The data does, however, indicate some 

precious and base metal mineralization associated with quartz veining 

which in turn may be related to the faulting. Only a small portion of 

the fault system has been tested to date. It is recommended that the 

fault system be tested more extensively for associated mineralization 

although this is of lower priority than work on the Cummins, Moraine, 

Flare and Ultra showings described previously. 

"Discovery Showing" 

This locality is so named because this is where quartz vein 

material containing anomalous precious metal values was first found in 

the Troitsa Peak area. It is located at the headwaters of Old Shovel 

Creek at about the 1,700 m elevation. Attention was drawn to the 

locality in 1981 when grab samples of quartz vein float material 

returned analytical values of up to 740 ppb Au and 31.7 ppm Ag (sample 

TR81R9). Investigations of the locality in 1982 showed the presence of 

large boulders (up to 2 m in size) of coarsely feldspar-porphyritic 



intermediate intrusive of the Troitsa complex which contain vuggy, 

chalcedonic, epithermal-type quartz veins up to 50 cm thick. The intrusive 

rock is subject to propylitic and often argillic alteration, and may 

contain up to 2% disseminated pyrite. The area is underlain by the 

feldspar porphyry intrusive but this is bounded by the north-south trend- 

ing Discovery Fault 500 m or less to the east. Here the intrusive is in 

contact with feldspar-porphyry flows of similar composition (thought to 

be the extrusive equivalents of the Troitsa stock). Silica addition to 

the extrusive rocks is common as vesicle and amygdule infillings of agate - 

especially close to the fault. The source of the anomalous quartz vein 

material has not been found in place but the generally restricted 

occurrence of these large boulders in talus at the toe of a small (approx- 

imately 500 m by 300 m) pocket glacier indicates the source is immediately 

below the glacier. Work in 1982 has indicated that quartz vein float 

containing anomalous precious metal values can be found in a zone extending 

north from the original locality and similar (but much narrower) quartz 

veining is found in place in the intrusive at the extreme north-east 

corner of the claim block almost 3 !a to the north. The highest value 

obtained in 1982 was from sample TR125RlF, a sample of quartz vein float, 

which returned analyses of 2,900 ppb Au and 5.4 ppm Ag (assays 0.014 oz/ 

ton Au and 0.13 ozlton A g ) .  

The trend of the zone of anomalous float boulders indicates these 

may be derived from quartz veins in the intrusive sub-parallel to and 

related to the Discovery Fault. There is very poor exposure in this area 

because of soil, talus and moraine cover (except in the extreme north-east 



of the claim group as noted above) and no quartz veining is seen in 

place. A total of seventy soil samples were collected at 25 m intervals 

on 300 m spaced east-west lines just north of the Discovery Showing in 

an attempt to trace continuations of the veins producing the float 

material at the Discovery Showing. The soil geochemistry (see Maps 16 

to 19 for sample locations and analytical data) did not yield any out- 

standing anomalies which could represent such veins - the highest gold 

value was 30 ppb Au,  the highest silver value was 0.4 ppm , and neither 

the mobile elements such as arsenic and mercury nor the base metals 

yielded any particularly high values. The soil sampling results are 

discussed in more detail in the following section on geochemistry. 

Itappears from the above data that quartz veining with anomalous 

precious metal contents occurs over an extensive areaandmay be 

associated with the Discovery Fault zone. The small size of the veins 

(50 cm maximum thickness), their occurrence primarily as float (the 

veins found in place are only a few centimetres thick), and the 

comparatively low values obtained to date make this a low priority 

target for further exploration. The lack of outcrop in the area of 

interest makes further exploration in the area difficult. No further 

work is recommended for this showing at the present time but this should 

be further evaluated if exploration for precious metal bearing quartz 

veins in the Cumins Creek and other areas is encouraging. 

"Bell Showing" 

This locality occurs between the 1,500 m and 1,550 m elevations in 



Bell Creek in the northwestern part of the claim block. This differs 

from the othershowings in that it is ~rimarily a base metal rather than 

a precious metal occurrence and does not have associated hydrothermal 

alteration or quartz veining. The mineralization consists of galena 

with minor sphalerite and chalcopyrite on fractures and as scattered 

disseminations in a 200 m to 300 m wide zone in Bell Group sediments. 

Here the sediments are green greywackes and siliceous tuffaceous sand- 

stones. The strata strike east-northeasterly with shallow southeasterly 

dips. The mineralization appears to be partially controlled by north- 

westerly trending fractures. Some grab samples have been collected of 

the sulphide mineralization. No significant gold values have been 

obtained although there are some anomalous silver values - sample TB172R 
, 

yielded 39.3 ppm Ag (assay 0.81 ozlton Ag). 

This showing appears to have little economic significance for 

precious metal mineralization, other than the low silver values associated 

with the base metals. The showing seems different in character from the 

others described above and may not be directly related to epithermal 

processes associated with the Troitsa complex and could be related to 

Jurassic volcanism in the area. No further detailed work is recommended 

for this showing although its relationship to the other showings and to 

Jurassic sedimentation should be further investigated in the course of 

future mapping of the property. 



GEOCHEMISTRY 

Sampling Procedure 

A rock geochemistry program was carried out over the entire 

property. Hand size samples (less than 1 lb. weight) were collected. 

Mapping of the property located many quartz veins, barite veins, alter- 

ation zones and sulphide bearing zones - the rock geochemistry program 
concentrated on collecting grab samples of these veins and zones which 

prospecting in 1981 had indicated potentially contained anomalous precious 

metal values. Channel samples were collected across the better developed 

veins and many of the anomalous zones found during the field season. The 

channel samples were 10 cm wide by 5 cm deep and usually 1 m in length - 

the sample weight was usually about 10 kg. Eight hundred and twenty eight 

rock and channel samples were collected - of these 352 were analysed by 

atomic absor~ortion methods for gold and silver, 72 were analysed by 

atomic absorption for gold and silver and by ICP for 30 elements, and 179 

by atomic absorption for gold and mercury and by ICP for 30 elements. 

A further 225 rock samples were collected as part of a grid sampling 

program carried out in the "Moraine" locality and were analysed by 

atomic absorption for gold and silver. The rock geochemistry data 

including the sample numbers, rock and type and analytical results are 

tabulated in appendix 2. The sample locations and analytical results 

are shown in Maps 20 to 25 for the property geochemistry and Naps 

10 to 11 for the "Moraine" locality. 

Detailed soil sampling grids were carried out over the Cumins, 

Moraine, SurattandDiscovery localities. In the case of the Cumins, 



Suratt and Discovery localities the samples were of B horizon soils and 

were collected from depths of 15 to 20 cm. Soil development in the 

Moraine locality is poor and samples were of C horizon material and were 

collected from depths of 10 to 15 cm. At the Cummins locality the samples 

were collected at 25 m intervals on 100 m spaced lines, at the Moraine 

locality samples were collected at 20 m intervals on 20 m spaced lines, 

at the Suratt locality samples were collected at 20 m intervals on 50 m 

spaced lines, and at the Discovery locality samples were collected at 

25 m intervals on 300 m spaced lines. A total of 545 soil samples were 

collected - the 383 from the Cummins, Suratt and Discovery localities 
were analysed by atomic absorption methods for gold and mercury and by 

ICP for 30 elements, and the 162 from the Moraine locality were analysed 
, 

by atomic absorption for gold and silver. The soil geochemistry data 

is tabulated in Appendix 3. The sample locations and analytical results 

for the Cummins locality are shown in Maps 6 to 9 for Moraine locality 

in Maps 10 to 11, for the Suratt locality in Maps 12 to 15, and for the 

Discovery locality in Maps 16 to 19. 

A total of 38 silt samples were collected from the streams draining 

the property. These were all analysed by atomic absorption methods for 

gold and mercury and by ICP for 30 elements. The silt geochemistry data 

is tabulated in Appendix 4. The sample locations and analytical results 

are shown in Maps 20 to 25. 

Analytical Procedure 

The atomic absorption analyses were carried out by Vangeochem Lab 

Ltd. of 1520 Pemberton Avenue, North Vancouver, B.C. The ICP analyses 



were carried out by Vangeochem in conjunction with Acme Analytical 

Laboratories Ltd. of 852 East Hastings, Vancouver, B.C. 

The soil and silt samples were dried and sifted to 80 mesh and the 

minus 80 mesh and the minus 80 mesh fraction was used in the analyses. 

The rock samples were crushed using a jaw crusher and pulverized to 

100 mesh or finer using a disc mill. This 100 mesh or finer material was 

used in the analyses. 

For the gold analyses 5.00 to 10.00 grams of sample were used. 

Digestion wasby 20 ml of hot aqua regia. The digested sample was filtered 

and the pulp washed and discarded. The filtrate was reduced to 5 ml and 

the gold extracted into diisobutyl ketone and thiourea medium. Detection 

was by a Techtron model AA5 Atomic Absorption Spectrophotometer with a : 

gold hollow cathode lamp. The results were read out on a strip chart 

recorder. A hydrogen lamp was used to correct any background interference. 

The gold values in parts per billion were calculated by comparison with 

a set of gold standards. 

For the silver analyses 0.50 gram of sample was used. Digestion was 

by hot nitric and perchloric acids (15% to 85% by volume respectively). 

The digested sample was diluted with demineralized water and aluminum 

nitrate solution to a fixed volume. Analysis was by atomic absorption 

methods. 

For the mercury analyses 0.50 gram of sample was used. Digestion 

was by hot aqua regia. The sample was diluted with demineralized water 

to a fixed volume. An aliquot of the sample was mixed sulphuric acid, 

sodium chloride and hydroxylamine sulphate-stannous sulphate as the 



reductant. The mercury content of the vapour was determined by atomic 

absorption spectrophotometer. 

The inductively coupled plasma analyses gave determinations for 

thirty elements - Mo, Cu, Pb, Zn, Ag, Ni, Co, Mn, Fe, As, U, Au, Th, 

Sr, Cd, Sb, Bi, V, Ca, P, La, Cr, Mg, Ba, Ti, B, A1 Na, K and W. A 0.50 

gram sample was used for the ICP analyses. The sample is digested with 

3 ml of 3:1:3 HC1 to HN03 to Hz0 at 90" for one hour. The sample is 

diluted to 10 ml with water. The leach is partial for Ca, P, Mg, Al, Ti, 

La, Na, K, W, Ba, Sb, Sr, Cr and B. Only the As, Sb, Bi, Cu, Pb, Zn, Fe 

and Mn have been considered in this study as being possibly related to 

precious metal mineralization. 

Analytical Results 

Property Rock Geochemistry: 

A statistical analysis of the rock ge ochemistry data was carried 

out (Sb and B were omitted as most of the analyses were below the 

respective detention limits). The results of the statistical analysis 

are presented in Table 1. The analytical results all show a positive 

skewness and the logarithmic statistics give a more realistic inter- 

pretation of the data. There is a difference in analytical result for 

silver between the AA and ICP methods but this is primarily a results of 

sample selection and does not represent any major analytical discrepancy. 

The logarithmic mean value for the gold analyses is 15 ppb. The 

mean plus two standard deviation level gives an extremely high value of 

513 ppb for the anomalous level - this is because sampling concentrated 

on the potentially anomalous quartz veins. The mean plus one standard 



TABLE 1 ROCK GEOCHEMISTRY S T A T 1  ST1 CAL ANALY SlS 

ELEMENT AKITHMlZT I C  J.OCAKI'Ili>lIC 
MEAN STANDARD MEAN + TWO W A N  LUG STANDtiKD bEAN + TWO 

DEVIATION STANDAKD D E V I A T I O N S  D E V I A T l O N  S T A N D A W  DIiVlA'T ---- IONS 



deviation value of 87 ppb is probably a more reasonable definition of 

anomalous values and analytical results in excess of this should be 

followed up. The logarithmic mean value for silver is 1.2 ppm and the 

mean plus two standard deviation level again gives an extremely high 

value of 40 ppm because of the concentration of sampling of the quartz 

veins. As with gold the mean plus one standard deviation value of 7 ppm 

is probably a more reasonable definition of the anomalous silver level. 

Correlation matrices were computed for the various elements. Gold 

shows a strong positive correlation with silver - a correlation co- 

efficient of 0.50, and also with antimony - a correlation coefficient 

of 0.53. Gold also shows moderate correlation with lead and arsenic - 

correlation coefficients of 0.34 and 0.20 respectively. Silver shows 

strong correlation with lead and antimony - correlation coefficients of 

0.57 and 0.51 respectively. Silver also displays a weak to moderate 

correlation with bismuth and arsenic - correlation coefficients of 0.26 
and 0.22. Mercury shows no correlation with gold (correlation coefficient 

of 0.05) and shows only low or poor correlation with other elements. The 

best correlation of mercury is with antimony, arsenic, bismuth and lead - 

 correlation^ coefficientsd 0.36, 0.31, 0.22 and 0.19 respectively. Good 

correlations (coefficients greater than 0.40) between the other elements 

are as follows - Cu:Zn 0.47, Cu:Mu 0.50, Cu:Fe 0.52, Zn:Mn 0.74, Zn:Fe 

0.58, Zn:Bi 0.43 and Mn:Fe 0.54. The data indicates that mercury is of 

doubtful use in defining precious metal targets. High mercury values 

sometimes occur in altered rocks adjacent to quartz veins but it seems 

that mercury is so mobile it is not directly related to the gold and 



this analysis can be omitted in further rock geochemistry on the 

property. It is recommended that in future rock geochemistry samples 

be analysed by atomic absorption for gold, silver, lead, antimony and 

arsenic as these seem to be the best indicators of the presence of 

precious metals. 

"Cumins Creek" Locality: 

A statistical analysis of the Cumins Creek soil geochemistry data 

was carried out. This is summarized in Table 2 ( the logarithmic 

statistics are considered to be more significant). The data indicates 

gold values in excess of 26 ppb and silver values of 0.3 ppm or more are 

anomalous. The highest gold value is 80 ppb from a sample collected at 

the site of a known anomalous quartz vein. All other gold values are 

35 ppb or less and all are found on the base line and do not define any 

distinct anomalous zone. The highest value is silver 1.7 ppm locared at 

the extreme western end of the southernmost sample line. Further work 

should be done at this locality to determine if this sample indicates 

the presence of a precious metal bearing quartz vein. A value of 1.6 

ppm was obtained from a sample close to a known anomalous quartz vein. 

No other high values exceeded 0.6 ppm - most of these are associated 

with known veins and others do not define a distinct anomalous zone. 

Correlation matrices were calculated for the data. Gold has a 

correlation coefficient of 0.22 with silver and 0.16 with arsenic but 

shows no correlation with other elements - as would be expected from 

the generally low gold values obtained. Silver has a correlation co- 

efficient of 0.42 with arsenic but shows low correlation with other 

elements. Other correlation coefficients in excess of 4.0 are Pb:Zn 



TABLE 2 SOIL GEOCHEMISTRY STATISTICAL ANALYSIS 

LOCALITY ELEMENT ARITHMETIC LOGARITHMIC 
MEAN STANDARD MEAN + TWO MEAN LOG STANDARD lYEAN + TWO - 

DEVIATION STANDARD DEVIATIONS DEVIATION STANDARD DEVIATIONS 

Cummins 
Creek 

Moraine 

Surat t 

Discovery 



0.48, Cu:Fe 0.42, Pb:Fe 0.44, Pb:As 0.49, and Fe:As 0.50. Most of the 

anomalous arsenic values (greater than 80 P P ~ )  are associated with known 

areas of veining including the highest value of 417 ppm. Some point 

anomalies are found - 173 ppm at200S+150W,163 ppm at 0+125E and 337 ppm 
at 0+50S - which should be further investigated. 

The above data indicates that arsenic together with lead, iron, 

copper and zinc can indicate the presence of precious metal bearing vein 

systems. It is recommended that a soil sampling program analyzing for 

these elements be carried out in the lower part of Cummins Creek to trace 

the better developed and better mineralized veins found here. 

11 Moraine" Locality : 

Sampling of the Moraine area was comprised of approximately equal 

proportions of rock samples and soil samples ('C' horizon) depending on 

the material present. The analytical data for the rock samples has been 

included with the statistical analysis for all rock samples from the 

property and is presented in Table 1. A statistical analysis of the soil 

sample data is presented in Table 2. Several extremely high gold and silver 

analyses have been obtained from quartz veins and veinlets in this locality 

which were discussed in the preceding section on economic geology. These 

high values are found mainly in the southwestern part of the area covered 

by the sampling grid. The lack of sample coverage in some parts due to 

ice or moraine cover makes contouring of the data difficult but it can be 

seen that there is a marked change in precious metal content associated 

with the north-northwesterly trending contact between the chaotic breccia 



of the Troitsa complex and the Cumins Creek tuffs in this southwestern 

area. The silver content of the tuffs immediately adjacent to the contact 

consistently exceed the logarithmic mean of 1.2 ppm. A contour of this 

mean value would almost coincide with the contact. The highest silver 

values tend to be closest to the contact and decrease steadily westwards 

away from the contact. The gold values show a similar pattern but are 

somewhat more irregular. This indicates that although the chaotic breccia 

was presumably the channelway for the precious metal bearing hydrothermal 

solutions the precious metals were preferentially deposited in the host 

tuffs close to the contact with the breccia. Further systematic rock 

sampling should be carried out here - concentrating on the tuffs adjacent 

to the breccia and other potential conduits such as faults - to confirm; 
this picture and to test for economic concentrations of precious metals. 

11 Suratt" Locality: 

A statistical analysis of the Suratt grid soil geochemistry data 

was carried out and is summarized in Table 2. The gold and silver 

analyses did not yield any outstanding values. The calculated anomalous 

levels for these are close to the detection limits and are of little 

practical value. Consequently no correlation is shown with the other 

elements. Thehighest gold value was 80 ppb - all others were 25 ppb or 

less and 98% were at or below the detection limit. The silver values 

were similarly low. Correlation matrices were calculated for the data. 

Arsenic shows a strong correlation with Cu, Pb, Zn, Mn and Fe. Other 

strong correlations are between Cu and Mn, Zn and Mn, Cu and Fe, Zn and Fe, 



and Mn and Fe. Four arsenic values exceed the defined anomalous level of 

the logarithmic mean plus two standard deviations - 72 ppm - the highest 
being 299 ppm. These occur in scattered localities. If the arsenic 

data were contoured at the mean plus one standard deviation level - 22 

ppm - a northeast-southwest linear zone approximately coincident with the 
northwestern extremities of the sample lines is outlined. This could be 

of significance if it can be assumed that arsenic is related to precious 

metal mineralization. However, there is no clear indication of precious 

mineralization associated with the junction of the two major faults at 

this locality. The sampling grid should be extended to define and test 

the zone of high arsenic but this is a low priority target and shauld 

await the clear demonstration of the association of arsenic with economic 
I 

precious metal bearing vein systems on the property. 

"Discovery" Locality: 

A statistical analysis of the Discovery grid soil geochemistry data 

was carried out and is summarized in Table 2. Again no outstanding gold 

or silver values were obtained (the maximum values were 30 ppb and 0.4 ppm 

respectively) and consequently the statistical data are of little real 

significance for the precious metals. They show little correlation with 

the other elements except for a 0.23 correlation coefficient between silver 

and lead. Strong correlations are found between Zn and Cu, Cu and Mn, 

Zn and Mn, Cu and Fe, Zn and Fe, Mn and Fe, Cu and As and Fe and As and 

Mn and As. Mercury shows strong negative correlations with Cu, Zn, Mn and 

Fe. The data does not clearly indicate an anomalous zone which could be 



related to precious metal mineralization. No further work is recommended 

in this locality. 

Stream Sediment Samples: 

Only 38 silt samples were collected on the property and a statistical 

analysis of this small sample population was not warranted. The highest 

gold value was 30 ppb from sample TB12D collected from a north bank 

tributary of Cummins Creek some 600 m east of the locality where the best 

developed anomalous quartz veins are found. Further mapping and prospecting 

should be carried out in this area. The highest silver values were 1.9 ppm 

from two samples TR45D and TR72D. The former sample is from the lower part 

of Cummins Creek where anomalous float boulders have been found. The latter 

sample is from close to the northern fault contact of the Troitsa stock 
, 

and may represent minor mineralization associated with the fault zone. 

There are several high arsenic values mostly from streams draining the 

area of the  lare re" showing where arsenopyrite has been found. There are 

several scattered high copper and high lead values from either the northern 

part of the stock where the source of the metals is not apparent or from 

the Cummins Creek area where the source could be from the base metal 

bearing veins or the base metal disseminations in the "Ice" showing area. 

No further silt sampling of the property is recommended at the present 

stage of development as this is not sufficiently sensitive to discriminate 

any new anomalous localities from the many anomalous localities already 

known on the property. 



SUMMARY AND CONCLUSIONS 

The Troitsa Peak property consists of nine claims totalling 156 

units staked in late 1981 and early 1982. The property is located 

approximately 130 km south of Smithers in Central British Columbia. 

A program of geological mapping and geochemical reconnaissance was 

undertaken on the property during the 1982 field season. 

Geologically the property is underlain by sedimentary and 

volcanic marine and non-marine strata of the Jurassic age Hazelton Group. 

The strata are intruded by high-level sub-volcanic intrusive (and also 

extrusive) complex of intermediate composition which is believed to be 

of Upper Cretaceous or Eocene age. This geological environment is suitable 

for the formation of epithermal-type precious metal deposits. 

Exploration has shown the presence of highly anomalous precious metal 

values. Grab samples have been collected which have returned assay 

values of up to 1.366 oz/ton Au and up to 79 oz/ton Ag indicating the 

potential for a deposit of ore grade on the property. Mapping shows the 

precious metal values to be associated with quartz veins of sufficient 

size (widths up to 4 m and exposed lengths of over 100 m) to show their 

potential as hosts for metal deposits of economically mineable dimensions. 

Mapping also shows the anomalous precious metal values to be associated 

with qaurtz veinlet stockworks and hydrothermal alteration zones, often 

with associated lead, zinc and copper mineralization. The stockworks 

and alteration zones are of sufficient dimensions (diameters of several 

hundred metres) to indicate a potential for bulk tonnage precious metal 

deposits. 



It is concluded that the property has excellent potential for the 

discovery of gold and/or silver (possibly also with associated base 

metal values) vein-type or bulk-tonnage deposit of economically mineable 

proportions. It is strongly recommended that a program of detailed 

mapping, trenching and sampling of the known showings, together with 

further mapping and geochemical surveying of the property as a whole, be 

undertaken during the 1983 field season. 
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ITEYIZED COST STATEXEST 

TROITSA PEAK (NORTH) AND TROITSA PEAK (SOUTH) CLAIX GROUPS - 1982 

Salaries : 

1 Project Geologist - 59 days @ $152.17/day + fringe benefits $10,647.94 
(June 23rd-July loth, July 12th-17th, July 20th-23rd 
July 29th-August 7th, August 9th-16th, August 18th-20th, 
August 22nd-27th, August 29th-September 1st) 

1 Senior Geologist - 74 days @ 115.39/day including overtime 8,400.38 
and holiday pay. (June 28th-July 23rd, July 26th-August 7th, 
August 9th-September lst, September 7th-loth, September 13th- 
18th) 

1 Junior Geologist - 59 days @ $76.20/day including overtime 4,395.96 
and holiday pay. (June 24th-July lst, July 5th-loth, July 12th- 
16th, July 22nd-August 27th, August 29th, August 3lst-Sept. 1st) 

1 Field AssistantIFirst Aid Attendant - 50 days @ $73.85/day 
including overtime & holiday pay 3,571.37 
(June 28th-July 3rd, July 5th-16th, July 22nd-August Gth, , 
August 14th-22nd, August 24th-September 1st.) 

1 Field .kssistant - 56 days @ $50.77/day plus overtime 6 holiday 2,798.41 
pa::. (June 26th-July lst, July 5th-16th, July 20th-79th, August 
3rd-16th, August 18th-19th-, August 2lst-22nd, August 36th-27th, 
August 29th-September 1st) 

1 Consultant Geologist - 30 days $150/day ~ l u s  frin~e benefits 5,121.70 
(July lst, July 4th, .July 7th-9th, July llth, July 20th, Jcly 30th, 
Au;ust 3rd-5th, August 12th-lath, August 22nd, August 24th-30th, 
September 1st-4th. 

1 Field Assistant - 30 days ? $l25/day plus fringe benefits 
(July lst, July 3rd-5th, July 9th, July 11th-15th, Jul!: 30th, 
August 4th-lath, August 22nd-25th) 

1 Field Assistant - 45 days @ $125/day plus fringe benefits 
(July 1st-7th, July 9th-17th, July 23rd, August 5th-16th, 
August 18th-20th, August 22nd-27th, August 30th-Sept. 4th) 

1 Field Assistant - 15 days @ $125/day plus fringe benefits 
(July lst, July 5th, July 11th-15th, August 4th-5th, 
August 12th-17th) 

1 Field Assistant - 22 days @ $100/day plus fringe benefits 
(July 1st-3rd, July 7th-8th, July 13th-15th, August 4th-5th, 
Auqust 12th-lath, August 22nd-26th) 

2 Cooks - 67 days each @ $100/day plus fringe benefits 
(July 1st-Au~ust 31st) 

Salaries Subtotal 



Food and Accommodation: 

Personnel and dates as listed above - 564 man/days 

Helicopter Pilot and Helicopter Xechanic - 124 man/days 
(July 1st-August 31st) 

Subtotal - 688 man/days @ $30/day $ 20,640.00 

Transportation: 

Helicopter - Two month/220 hour contract for Huges 500C helicopter 
Basing Fee $25,000 per month for 2 months - $50,000.00 
220 hours at $152.00 per hour - 33,440.00 
Ferry charges, oil etc. - 3,681.56 
Fuel - 9,980.21 

--a- 

Sub total - 97,101.77 
70% of helicopter costs applicable to property work 67,971 

Truck Rental - Ford Bronco 4x4 with winch from June 23rd to 
September 10th. Rental costs $850 per month 
($28.33 per day) plus 15C per Km. plus gasoline, 
tax, repairs 4,646.39 

- Pick-up from July 1st - August 5th, August 17-30th 
50 days f? $30/day - 1,500.00 
Fue 1 - 229.20 1,729.20 

Air Travel - Vancouver - Smithers 
C. Copping-Vancouver-Smithers June 18th 

Smithers -Vancou\ rer ,Sept .  1st. - 261.35 
H. Jamieson- Vancouver-Smithers June 23rd. 

Smithers-Vancouver, Sept. 1st - 261.35 
N.Cawthorn- Vancouver-Smithers June 23rd. 

Smithers-Vancouver July 23rd - 261.35 
Vancouver-Prince George July 29th - 135.70 

C.Poloni - Smithers-Vancouver Sept. 1st - 135.70 
B. Aelicks- Smithers-Vancouver Sept. 1st - 135.70 1,191.15 

Equipment Rental: 

Radio Phone - July and August 99.80 
8 hand held portable VHF radios - $85.00 per month each (3 month 
minimum) 2,040.00 

Surveys : 

Topographic base map at a scale of 1:10,000 covering 63 square 
kilometers 2,733.00 
Geochemical surveys - 
577 rock samples analysed for gold and silver @ $8.65 per sample 
plus 50c per lb. for crushing oversize saxples. 
173 rock samples analysed for gold and mercury and multi-ele.,.- ~'nt 
analyses by induction coupled plasma 9 S15.80 per sanple and 5 0 ~  
per lb. for crushing oversize samples. 



72 rock samples analysed for gold and silver and multi-element analyses 
by induction coupled plasma @ $14.15 per sample plus 506 per lb. for 
crushing oversize samples. 
34 silt samples analysed for gold and mercury and multi-element analyses 
by induction coupled ~lasma @ $14.15 per sample. 
378 soil samples analysed for gold an6 mercury and multi-element analyses 
by induction coupled plasma @ $14.15 per sample. 
161 soil samples analysed for gold and silver @ $7.00 per sample. 
65 of the above samples were fire-assayed for gold and silver @ $12.00 
each. 
Total analytical costs $ 17,678.90 
Sample shipment costs 327.40 

Samples were collected during the period July 1st to August 31st. 

Total $ 183,358.92 

Work was carried out equally on all claims within the Troitsa Peak (North) 

and Troitsa Peak (South) claim groups. The costs are attributed proportion?lly 

between the two claim groups according to the number of claim units in 

each group: 

Troitsa Peak(North) Claim Group - 72 units = 73 . 183,358.92 = S  84,627.19 
156 

Troitsa Peak (South) Claim Group - 8A units's x 183,358.92 = 98,731.73 
156 



APPENDIX 2 

ROCK GEOCHEMISTRY - ANALYTICAL DATA 



THE ABBREVIATIONS USED TO IDENTIFY THE ROCK TYPES OF THE FOLLOWING 

SAMPLED ARE : - 

- Old Shovel Volcanics 

- Troitsa Comples (feldspar porphyry intrusive unless 
otherwise stated) 

- Green Sediments 

- Bell Volcaniclastics 

- Cumins Creek Tuffs (lapilli tuffs unless otherwise 
stated) 

- Aplitic Dykes 

- Felsic Dykes (quartz eye porphyry) 

- Granitic Intrusions 

Alt. - Altered 

Atg. - Argillic 

Prop. - Propylitic 

Qtz. - Quartz 

Vn . - Vein 

Bx . - Breccia 

Fels. - Feldspar 

Porph. - Porphyry 



Specialking in Trace Elementr Analyses. 

( Cer:;?ica:a of G~ocliernical Andyses 

I 

C '  
VAPJGEOCHEM LAB LTD. ,, 

-IN ACCOUNT WITH- Report NO: 82-93-011 Page 1 of 1 
Union C a r b i d e  E x p l o r a t i o n  Samples Arrived: j u l y  15, 1982 
S u i t e  930, 800 U. Pender St.  Report Completed: ~ u l y  2 7 .  1 9 3 2  
V a n c o u v e r ,  B.C. V6C 2 V 6  For Project: 

Attent~on:  Analyst: 107 B.T. C V6G Staff 
Tnvni t-p. tin77 T n h  B II, ,,- 

1 

it-- 

Sample "--' ' 7 

1521 P5MBERTON AVE,, TELEPHONE: 986-521 1 

NORTH VANCOUVER, B.C., AREA CODE: 604 

CANADA V7P 2S3 

- 

-- 

-- 

-- 
RE!LlA.;(KS: 

O n e  copy sent  t o  N. C a w t h o r n  a t  H o u s t o n ,  B.C. 
ICT R e s u l t s  w i l l  b e  s e n t  a t  a later  da te .  

Yock Type 

C ("rap. alt.) 
C ( k c .  alt.) 
C ("rcn. a? t . ) 
Otz. vn. + l v r i t e  i 
C (Are. a l t . )  
,- c (:try. a l t . )  

C ("or. a L t )  
C ("rop. a l t . ;  
: (:ir:. a1 t.: 
C ("or. a l t .  > 
O i Z .  vn. + n v r i t e  i 
C (tir?. allt . ;  
' ) tz .  vn. + r v r i t e  i 
C 



V r r ~ d u c U L H t l M  LAS LTD. 

1521 PEMBERTON AVE., f TELEPHONE: 986-5211 

NORTH VANCOUVER, B.C., AREA CODE: 604 

CANADA V7P 2S3 

I 
Specialising in Trace Elements Analyses. 

Certificate of  Geochemical Analyses 
-IN ACCOUNT WITH- Report No: 82-93-012 Page 2 of 2 

Union Carbide E x p l o r a t i o n  Samples Arrived: 

I Report Com~leted: 



- 5 7  - 
VANGEOCHEM LAB LTD. f (  L2 
1521 PEMBERTON AVE., TELEPHONE: 986-5211 
NORTH VANCOUVER, B.C., AREA CODE: 604 

CANADA V7P 2S3 

Special~sing in Trace Elements Analyses . Certificate of  Seochemical Analyses 
-IN ACCOUNT WITH- Report No: 82 - 9 3  - 0 1 3  Page 1 of 1 

Union C a r b i d e  E x p l o r a t i o n  Samples Arrived: july 1 9 ,  1982  
S u i t e  9 3 0  - 8 0 0  W. Pender  S t .  Report Completed: ~ u l y  2s. 1982  
Vancouver,  B.C. V6C 2V6 For Project: 1 0 7  

Attent~on: Analyst: VGC S t a f f  - 



- 6" - 

VANGtOCHtM LAB LTU. ( 
1521 PEMBERTON AVE., TELEPHONE: 986-521 1 
NORTH VANCOUVER, B.C.. AREA CODE: 604 

Specialising In Trace Elemenn Analyses. ( Certificate of Geochemical Analyses 
-IN ACCOUNT WITH- Repon No: 82-93-018 Page 1 of 1 

Union Carbide E x p l o r a t i o n  Samples Arrived: Ju ly  28. 1982 
Su i t e  930 - 800 W. Paader St.  



- 7 9  - 
( VANGEOCHEM LAB LTD. C 

1521 PEMBERTON AVE., TELEPHONE: 986.521 1 

NORTH VANCOUVER, B.C., AREA CODE: 604 

CANADA V7P 2S3 

Spectalising m Trace Elements Analyses. 
Cerfifi'cae o f  Geochemical Analyses 
-IN ACCOUNT WITH- Report No. 82-93-022 Page 1 of 1 

U n i o n  C a r b i d e  k p l o r a t i o n  Samples Arr~ved: August 6, 1982 
S u i t e  930 - 800 1. Pender  St .  Report Completed: August  17. 1982 
Vancouver,  B.C. V6C 2V6 For Project: 107 

Attent~on: Analyst: 
I n v o i c e  M897 Job# 82-135 

Sample Marking I R I  AU PP= 7 0 ~ : ;  : v ? ~  
1 I I I 



Specialising in Trace Elements Analyses. ( Certificate of  Geochemical lialyses 

- 71 - 
V H l Y U C U L i 7 C l V l  L A O  L 1 U. t, 

-IN ACCOUNT WITH- Report No: 82-93-023 Page 1 of 2 
w o n  Carbide Exploration i . Samples Arrived: August 13. 1982 
Suite 930 - 800 W. Pender St. Report Completed: August 20, 1982 
v.ncower, B.C. V6C 2V6 For Project: 107 

Attent~on: Analyst: VCC Staff 
Invoice#6911 ~ 0 ~ 8 2 - 1 5 1  

/- 1521 PEMBERTON AVE., TELEPHONE: 986-5211 

NORTH VANCOUVER, 6.C.. AREA CODE: 604 

CANADA V7P 2S3 

I Sample Marking I D - I  
Hg AU 

b 

- 
f l  6 n  

- -~  9 
10 : .: -2 ': 
11. ,,.- ... 
13 
14 
15 
16 ' -  

17 
74 18 A 

Rock l k p e  

- 
80 
5 . 
10 . 
20 
10 
40 
nd 

5 
10 
10 

-10 .. 
*- S90.r 

.: ' 140 r 
10 
30 
10 
2 5 
60 
nd 
10 

' .  
' 

. . . _- 

. . 

, *a'.. .n 

!'tz. vn.  (floatj ,, . 
# ?  . . ". . - 
n t ~ .  vn.  iz! 7 
?tz. vn.  ( f l o a t )  
ctz. vn .  i n  ? 
9 ,  

. ,  . 



- 7 ?  - 

(- r vANtitOCHf;Ll LAB LTD. 
( ,/ 

1521 PEMBERTON AVE., 
- 

TELEPHONE: 9865211 
NORTH VANCOUVER, B.C., AREA CODE: 604 
CANADA V7P 2S3 

Certificate of Geochemical Analyses Specialking in Trace Elemenh Analyses. 

-IN ACCOUNT WITH- 
Report No: 82-93-023 

h i o n  Carbide Exploration .. Page 2 of 2 Sampler Arrived: 
! !' Report Completed: 

-For Project: 
Attention: 



- 7 - - .. ... - - - - a  I L 4 . b  Lr." L ,  Y. 

1521 PEMBERTON AVE., TELEPHONE: 986-521 1 

NORTH VANCOUVER, B.C.. AREA CODE: 604 
CANADA V7P 2S3 

Specialising in Trace Elements Analyses. Cerfificafe of Geochemical Analyses . 

-- -- - --, - --- 
V a n c o w e r ,  B.c .  V6C 2 ~ 6  

Attention: 
For Project: 107 
Analyst: VGC S t a f f  
I n v o i c e  # eQU 

il Sample Marking 

- 

.I 
REMARKS: 

One c o p y  sent t o  H o u s t o n , ~ . ~ .  

- - s i l ' c i f l e d  t:;f f 

"tz. vn.  t n  T 
r + n t z .  vn. & a r g .  
: a l c i t e  vn. 
: t u f f  - 7 F ,",; 
I c k a o t i c  b r e c c i a  
: ar,?.  a l t .  t u f f  

f low 
' t u f f  
l tz.  v n .  i n  T 

t z .  f l o a t  
t z .  v,?. i,? : 

a r g .  a l t .  
tz. vn. i.1 ? -- 

S~gned: 
% Mo x 7 6683 = P MoS, 1 Troy oz./ton = 34 28 ppm 1 ppm =0D001% nd = none detected ppm =parts per rndllon 

ual~esar .  belr9v.d to bn ~ O r r m c f  10 the besf knowledp. of th. analvsf b a u d  on rha method and insirum.nts "ud. 



- 7 &  - 

( VANGEOCHEM LAB LTD. i 
1521 PEMBERTON AVE., TELEPHONE: 986-5211 

NORTH VANCOUVER, B.C., AREA CODE: 604 

CANADA V7P 2S3 
Specialising in Trace Elements Analyses . I Certificate of Geochemical Analyses 8 I 

2 
-IN ACCOUNT WITH- Report No: 82-93-024 Page 2 of 2 

Union Carbide Exploration Samples Arrived: 
. . . . . .. Report Completed: 

For Project: . 
Attention: - - - .  . .. . . ... . . %,v . . , Analyst: .. , . . . ., .. . . 



Sample Marking I= 

,"- 

-IN ACCOUNT WITH- Report No: 82-93-027 
Union C a r b i d e  Exploration Page 1 of 1 

Samples Arrived: August 19. 1 9 8 2  
S u i t e  9 3 0  - 800 1. Pender  S t .  Report Completed: August 26 ,  1 9 8 2  
V a n c o ~ e r ,  B.C. V6C 2 ~ 6  For Project: 1 0 7  

Attention: Job No. 82-165 
. , Analyst: VGC Staff Invoice No.6925 

.. ....... - - ..:* 

I ~ I I Y L V ~ I I L I I I  LMD L I U. 
1.- 

1521 PEMBERTON AVE., h r TELEPHONE. 986-5211 

NORTH VANCOUVER, B.C., AREA CODE: 604 

CANADA V7P 2S3 

Certificate of Geochemical Analyses Spmalising in Trace Elemenn Analyses. 

. 
I I I 

REMARKS: 

One copy sent  t o  Houston,  B.C. 

3ock ?:me 

n t z .  vn. i n  ,: 
I, 

Signed: 
% M a  a 1.6683 - % MOS, 1 Trw oz./ton - 34.28 ppm 1 porn - 0.0001% nd = none detected pbm =parts per  mdlion 

*'I Yalxes*r* b*IIN.d C. b. c o r r r t  to m. b-1 knowt.da. n, ......~....L........ . .  ~ 



f VANGEOCHEXI LAB LTD. < . . 
1521 PEMBERTON AVE., TELEPHONE: 986-5211 

NORTH VANCOUVER, 6.C.. AREA CODE: 604 

CANADA V7P 2S3 

Certificate of Geochemical Analyses Sperialising in Trace Elements Analyses 

Rock ?yne 
-> r a r z .  a:t c h a o t i c  
, I  

. - .-..._- _,_i . 
A s  a>.ove_ + 9t .z  . . , 
T a r g  a l t  c h a o t i c  I 
A s  above + ntz. 

- -- -. .- .. . 
11 

.,. , . , . , . . . . 
.. . .*.. . 

8 ,  

i 
i 

C a r g .  a l t .  
- 1  - , . . . . .. . - ... . . ". , . . .  - 
i .arg a l t  c h a o t i c  : 
7 ,  

,> 3 Qtz.  
T a r z  a l t  . c h a o t i c ,  b  
!, + arneth-s t ine  a t z  
- . a r a  a l t  c h a o t i c  b 
, r  

1, 

8 ,  

r F e l d s p a r  porphyrv 
a r s  a i t  c k a o t i c  LI  



- :j - 
c V ~ , Y C l t U C . i l t l V I  LA6  L I U. 

1521 PEMBERTON AVE., 
f- 

TELEPHONE: 986-5211 

NORTH VANCOUVER, B.C.. AREA CODE: 604 

CANADA V7P 2S3 

Certificafe of Geochemical Analyses . ~pecia~ising in Trace Elements Analyses . 
-. .,,. 

' -IN ACCOUNT WITH- . '  Report NO: 82-93-036 
Page 2 of 4 

&ion Carbide Explomtioa Inc. . . .  Samples Arrived: 

. . ,i_ 
.I.:.. 

Report Completed: 
.. . . . 

. . ,I . 1 .  
.* For Project: 

Attention: . . .  
.. - ~... .,' . . : Analyst: 

Job No. 
Invoice No. 



- 7.q - 
(( , VANGEOCHEM LABLTD. 

1521 PEMBERTON AVE., - TELEPHONE: 986-521 1 

NORTH VANCOUVER, B.C.. AREA CODE: 604 

: L  CANADA V7P 2S3 

Certificate of ~eochemica l  Analyses ~pecialising in Trace Eliments Acalyses 

Report No: 82-9S036 . Page 3 of 4 
Sampler Arrived: 
Report Completed: . .  . , . . 

- 
% N o r  15683=%MoS, 1 Troy or.lton = 34.28 ppm 1 P P ~  :O.WOl% nd = none detected ppm = parts per maii;on 

A , , . ~ . .  -~ ~~~. .. . 



- 7 7  - 
V C I l Y C I t O L H t l V l  L A 6  L I U. I< 
1521 PELiBERTON AVE., TELEPHONE: 986-5211 

NORTH VANCOUVER, B.C., AREA CODE: 604 

CANADA V7P 2S3 . 

Certificate of Geochemical Analyses Spec!al!smg in Trace Elements Analyses . 
-IN ACCOUNT WITH- 

U n i o n  Carbide E x p l o r a t i o n  Inc. 
Report No: 82-9-36 Page 4 of 4 
Samples Arrived: -. 

,. . . ~ ~ .  . . . - Report Completed: , . 
.. ,, . .. . . .  : . . For Projetr: ..? . .. Job No. . . 

Attention: , : " )  - .. . . ,  . . . .  . .. . ~ Analyst: 1 ~ - ,  . ~~ . ~ , -. Invoice No. 

Sisned: 
f Mo x 1.6683 = % MOS, 1 Troy oz.lton = 34.28 ppm 1 ppm = 0.0001 % nd = none derecied 

VafUe=are be1iw.d to be corr-f to tn. best knnluhadn. .+ rh- .--I .... -- .-- - -  - - . 



- "0 ,,, - 
1 VANGEOCHEM LAB LTD. [ 

1521 PEhlBERTON AVE., TELEPHONE: 986 5 

NORTH VANCOUVER, B.C., 
3 

AREA CODE: 604 

CANADA V7P 2S3 
Specialising in Trace Elements Analyses Certificate of Geochemical Anal-yses 

. . 
: i .  . . 

-IN ACCOUNT WITH- :% .- < Report NO: , 62-93637 Page 1 of 1 .. 
hion Carbide Exploration Inc. - .* ' \~&mples ~rrived: August 20, -1982 

\ Suite 930 - 800 1. Pender St.' ,sky./ Report Completed: *pt. 7 ,  1982 
Vancouver, B.C. V6C 2V6 .,:.. - .  . For Project: 107 

.... 
: ~ 

JOIYNO. 62-172 
Attention: . . . .  Analyst: VGC Staff Invoice No. 6958 + .~ 

Sample Marking 

SP 1R 

MARKS: 

oclc Tyne 

p rop  a l t  chaot ic  i 
!tz. vn. i n  T . -I-IT___._ . . . . . .  7..  L . . .  . -  .. .. .-.>;-*A ...-..- 3: ; .. +.. . - 
!tz. vn. i n  C ( f loa t  
I t z  + ea1er.a ( f l o a t )  

f e l d s p a r  

1 D P ~  = 0.00015 nd = none detected ppm = oarrr per mllhun 



- R!  - 

If VANGEOCHEM LAB LTD. f 
1521 PEMBERTON AVE., TELEPHONE: 986-521 1 

I 
NORTH VANCOUVER, B.C.. AREA CODE: 604 

CANADA V7P 2S3 

Certificate of Geochemical Analyses Specialising in Trace Elements Analyses . 



- P l  - r VANGEOCHEM L G L T D .  C 
1521 PEMBERTON AVE., TELEPHONE: 986-5211 

.. ' NORTH VANCOUVER, B.C.. AREA CODE: 604 

. CANADA V7P 2S3 .. 

Cerfificafe of Geochemical Analyses Specialising in Trace Elements Analyses. 

. . . . . _ b  .. ., , . . .  : -IN ACCOUNT WITH- ' :,' . ' - ; ' ~ e b r t  No: 82-95-048 - .i .. . Page 2 of 2 Chion Carbide Kxploration Inc. - 1. . . Samples Arrived: 
~. 

j 

! 

. . .- .. ' .-...-. . . - .- . . -~. . 
... "": " < '  - -  ..- 

.. . t . .  . . - .. ... .. .~ - ... .~ . - .. . . . . . &_ . . _. . ,. & . . . . -  . ~ .  
6 
I 

REMARKS: I 

Si~ned: 
% MO X 1.6683 = % MoS, . 1 Troy oz.lton - 34.ZC ppm 1 porn = 0.0001 % nd = none detected DDm = par:r per mi:lfon 

All va1uar a,. ".,i.".d ." ,.. --..--. .- . &  . . 



- " 7  - 
VANGEOCHEM LAB LTD. @ 
1521 PEMBERTON AVE., TELEPHONE. 986 5211 

NORTH VANCOUVER, KC.. AREA CODE: 604 

CANADA V7P 2S3 

Certificate of Geochemical Analyses Specral~stng ~n Trace Elements Analyses 



- ,'3 l, - 

VANGEOCHEM LAB LTD. 

1521 PEMBERTON AVE., TELEPHONE: 986-5211 

NORTH VANCOUVER, B.C., AREA CODE: 604 

i CANADA V7P 2S3 

Cerfjfkak of ~eochetnical Analyses Specialising in Trace Elemenn Analyses. 

alt  . . . . . . . . .  

C p rop  a l t  

. . . . .  ~. ., 
C arg a l t  
" . 



" r - > >  - 

f - - C 
VANGEOCHEM LAB LTD. ' 
1521 PEMBERTON AVE., TELEPHONE: 986-521 1 

NORTH VANCOUVER, B.C., AREA CODE: 604 

. , CANADA V7P 2S3 ' 

Certificate of Geochemical Analyses Specialfsing in Trace Elemenn Analyses 





- 87  -. 

I' VANGEOCHEI,I LAB LTD. 
.- 1521 PEMBERTON AVE., TELEPHONE: 986-5211 

NORTH VANCOUVER, 8.C.. AREA CODE: 604 

I 
CANADA V7P 253 

Spccialising in Trace EIemenn Analysps 

Certificate o'f Geochemical Analyses :.. .. . , . .  . .: , . . ... 

Ps 1R - -  
i . -  160 C. I .. ~ 

. . - .  . n t z  yn i f i  C . ' ;I I 
REMARKS: 

- 
- . :. 

. < . .  .. .. . . % .  

:,; 
. . I \ .  . ~ Signed: 

X Mo x 1.6683 - % MoS. 1 Trw ozhon  - 34.28 ppm 1 ppri - O . m O l %  nd - none m ea p(m - p.ru oer mil! o- 



f - VAIVIit(JCHClV1 Lfio L I U. 

1521 PEMBERION AVE., TELEPHONE: 986-5211 

NORTH VANCOUVER. 8.C.. AREA CODE: 604 

CANADA V I P  2S.3 



VANGEOCHEU LAB LTD. +* 

1521 PEMBERTON AVE., TELEPHONE: 986-5211 

NORTH VANCOUVER, B.C., AREA CODE: 604 

CANADA V7P 2S3 . .. 
i 3 . . . . < . . ,.. . . Spccialising h Trace Ekmenk Analyses 

. .  . Certificate of Geochemical Analyses' . ; -.. . .;..:-;L.;;~. ,.. .:; .. ;..-..-.. . 



I VANGEOCHEFA LAB LTD. 
1521 PEM8ERTON AVE., TELEPHONE: 986521 1 

NORTH VANCOUVER, B.C.. AREA CODE: €04 

CANADA V7P 2S3 . ~ 

. . 
1 ;. ,. . . .  Specialiring in Trace E ~ B  Analyses. 

: .  ......... certificate of Geochemical Analyses : - ,  :.-r-. ;. .: t C .  ;.. ; .~:-. 



1521 PEMBERTON A V E . ,  

NORTH VANCOUVER, B.C., 
CANADA V7P 2S3 

TELEPHONE: 986-521 1 

AREA CODE: 604 

l Specialising in Trace Elemen ts Analyses l 1 ~er t i f icak  of Geochemical Analyses 
-IN ACCOUNT WITH- Report No: 82-93-010 Page 1 of 2 

Tom .Richards Samples Arrived: J~~ 19 

P.O. Box 1572 Report Completed: dly 17, 8982 

fouston, B . C .  VOJ 1JO For Project: 103 
ttentlon: Analyst: VCC Staff 

-# 6833 T- - % 

d nb I 6 ~ 4 2  I 0.2' I . n h  20./ I I I 1:: 

REMARKS: One cogy sent t o  Union Carbide Exploration. 

- PH47RA 
. -  
,- 47RB , 

49R 
5 7  

61 

W J U ~  J ' 
8 

One copy sent  to  Union Carbide, Vancouver, B . C .  
% M o  x 1.6683 = 96 MoS, 1 Troy oz.lton - 34.28 ppm 1 porn - 0.0001% nd : none detected opm = parts per m1111m 

All velues are bd1w.d to be Correct tO the k s t  knowledgo of the analyst b a w d  on the method and Instruments u s d .  

0 . 1  5 62 . I? 

63 1 0 . 7  I n, I / / 1: ~!>e.t:: t u f f  
CPHGR - nd I nd I 

3 .1  
0 . 2  
0 . 2  

1 0 . 6 /  
0 .2  
0 . 7  
0 . 2  

nd 
1 0  
45 
10 
20 
10 
nd 

L p r o p  ; i l t  m 

I I 
I 

1 I 

'i' a r g  a l t  
.-, 

?tz  vn i n  !; 



- 0: - 

1521 PEM6E RTON AVE., 

NORTH VANCOUVER, B.C., 
CANADA V7P 2S3 

TELEPHONE: 986-521 1 

AREA CODE: 604 

l Spxialising in Trace Elemen ts Analyses l 

Certificate of Geochemical Analyses 
-IN ACCOUNT WI TH - 

Tom Richards 

Attention: 

Report No: 
Samples Arrived: 
Report Completed: 
For Project: 
Analyst: 

Sample Marking 
h 

TR74R 
'75 

TR77R 
m~ I 

% MO x 1.6683 = 95 MoS, 1 Troy oz./ton - 34.28 gpm 1 ppm = O.OOOl% nd = none detected pknr = Darts per m1111on 
Al l  vdue* bd1w.d to b. ~ O t f ~ t  to the b .s t  knowledae at thm m n m ~ w a r  A- *h- --*.-A --A I - - - - . . - - - - -  ..--A 



1521 PEMBERTON AVE., 

NORTH VANCOUVER, B.C., 

I CANADA V7P 2S3 

I Certificate of Geochemical Analyses 

TELEPHONE: 986521 1 

AREA CODE: 604 

Specialising in Trace Elements Analyses 

-IN ACCOUNT WITH- 

Tom Richards 
P.0, Box 1572 
Houston B.C. V W  120 

Attention. 

Report No: 82 - 93 - 015 Page 1 of 2 
Samples Arrived: July 22, 1982 
Repon Completed: August 3, 1 982 
For Project: #lo3 
Analyst: VGC Staff  

1 I I I 
REMARKS: One copy sent to Union Carbide. 

Mo x 1.6683 - % Y o S ,  1 Trov oz . / ton  = 34.28 pom 1 ppm = 0.0001 96 nd = nona detected ppm = pert8 par ma laan 

I 6851 I&,# ~2 - in1 

Sample Marking 
I 

BH 69R 
70 
70-1 
79 
80 

86 1 h d  8 7 k  

4 
D D ~  
nd 
0 . 8  
2 .4  
0.4 .  
nd 

AU 
D D ~  
10 
570 fl 
50 
nd 
nd 

Rock Tvpe 

Iltz vn i n  D 

I t  

C a r g  alt 



V M I U U L U b d  I L I V I  L H O  L I U. 

1521 PEMBERTON AVE., 
NORTH VANCOUVER. B.C., 

TELEPHONE: 986-521 1 

AREA CODE: 604 

CANADA V7P 2S3 

Spnialising in Trace Elmen D Analyscs 
Certificate of Geochemical Analyses 
-IN ACCOUNT WITH- 

Ton Richards 
Report No: 82-93-015 Page 2 of 2 
Samples Arrived: 
Report Completed: 

Attention: 
For Project: 
Analyst: 



... 

. vwucltucntm LAB LTO. r ,r ( 1521 PEMBERTON AYE., TELEPHONE: 988521 1 

NORTH VANCOUVER, KC.. AREA CODE: 601 

....... - . -=.= .. . .. -;rz7:- .-- - h P k  . ,% . ,.: J&i;; '-- - -.. -.-. *- -. .. ; - . - - - . .  . -  
,I m , ; R&~:=f,+e?:-.~':. ;- 

. -. 
2 : .- 
$.... 

" 7 -  :'. 
..cx-:. 
-:.? . 
-. > 7 

@;{: ' 

.-i~'. '.'.-- -.- i &I. 
,Ji?; .-.-%. - . 

.. . ; .. CANADA V7P 2S3 . . .  . . .... . . .  I .  . . . . . . . . . .  
B P .  $N?Cifillg hl EIETw~O A ~ I y 0 e s  

Certif&ate of Geochemical .~n&ses . . .  . - ....... v '.>. . .  *+,:., 3 ....... -2 .> ..:; 
-*ACCOIJUrllH- $& ' ,  : ; :  0 :  - 1  , :j. h Z s 

To > ,.:&:-..'.,-j '....,,.>...,2 -*;*..- . . .<- . .-.:+.. ,:-e..-.-;r:-.~~-~&!,:;JJJ.. : Smnpla A n i d  . ;-. ,.:y* .--.+:'. .:. . . . . .  ...... . - .... -+ .:F;+-%>-:.<iy < ,, .d> . *:.;. I.;. - :. _I. - . . - . .- . . , -. . 4 ..................... . .. , ............. R e p ~ n  h p h *  ..3.. -* .-! .:. - :.. . . . .  . ,d - y . <~. a,. ...... - , s. - ..>;-,..: ,..& - ..* 2. &- .. . . . . . . .  &,- , : :-*. . +-, . .- -.+-%~.-.. ..?..:. 
. .. -. .*: .%:';". ... . . . . . . .  .c : ~4 --%.. ...:J=T+~~;;,~;?~~~~:~R&; For P m i e  .+~5;~~~2&$c$ --:?x~ -:: 

Attention: ..& :.-r;.c .-_ ;.,., , ,-.ax. ..-.g,c . . , ~ . -~.: .......:.. x.... - . . ~ ~ ~ j l ~ - . - . - A - - r c l . ~ . - . i .  A M I ~ C  L ...... ?$-.+: .. .,:& 
&;$~.~,..L;. '.??2 .+$e.-:. . : - 

,;, ::*::&:*x -&:*,.;-%. . -.. . .. ... . ~+ .* ..-:+%s -. .--: u.: ....-C.. , . .. ..:......... ,-;,-.-.. .- f.- ..-2 
-..:1- - . . - - . - . 

: : -  
L. * - .... *.- ,:- &?- . ..% -*?l;,T. - -  . y.. .. *. - .. -.. . . .  .-----. ----- ~ --. . 



- -- - - - ., -. .- - , -. 
1521 PEI\ISERTO?! AVE., TELEPHONE: 986-521 1 

NORTH VANCOUVER, B.C., AREA COPE: 604 

CANADA V7P 2S3 

Certificatea of  Geochemical Analyses 0 Spec!alising in Trace Elmien ts Analyses 

-IN ACCOUNT WITH- 

Tom Richards 

Attention: 

Report No: 82-93-030 Page 2 of 3 
Samples Arrived: 
Report Completed: 
For Project: Job No. 
Analyst: Invoice No. 

I Sample Marking I All Au Xock Type 

T arg a l t  
?tz vn in '; 
T 

/' Signed - ,- 



V H l u u c u L n c l v t  LHO L I U. 

1521 PEMBERTON AVE., 

NORTH VANCOUVER B.C., 
CANADA V7P 2S3 

TELEPHONE : 986-521 1 

AREA CODE: 604 

I Certificate 'of Geochemical Analyses Specialisrng in Trace Elements Analyses 

.-IN ACCOUNT WITH- 

Tom Richards 

Attention: 

Report No:82-93-030 Page 3 of 
Samples Arrived: 
Report Completed: 
For Project: Job No. 
Analyst: Invoice No. 

I Sample Marking 4 Au 
DD DD I b m 

Rock Type 



- 0,; - 

1521 PEMBERTON AVE., 

NORTH VANCOUVER, B.C., 

I CANADA V7P 2S3 1 Certificate of Geochemical Analyses 

TELEPHONE: 956-521 1 

AREA CODE: 604 

r\ 
J ' 

S~ecialising in Trace Elements Analyses 



- qi1 - 

'521 PEMBERTON AVE., 

NORTH VANCOUVER, B.C., 
CANADA V7P 2S3 

~erti!icate. of Geochemical Analyses 

TELEPHONE: 986-521 1 

AREA CODE: 6C4 

Specialising in Trace Elements Analyses 

-IN ACCOUN 1 WITH- 

Tom Richards 

Attention: 

Report No: 82-93-031 Page 2 of 
Samples Arrived: 
Report Completed: 
For Project: Job No. 
Analyst: Invoice No. 

Sample Marking I *g --- I AI - 



. VANGEOCHEM LAB LTD. 
1521 PEMBERTOIV AVE. ,  
N O R T H V A N C O U V E R , B C . ,  

TELEPHONE. S86 52  1 1 I 

AREA CODE. 604 

CANADA V7P 2S3 

Certificate of Geochemical Analyses S~crraltslng m T r ~ c e  E:enlents An~lyse,  

' C u  

-IN ACCOUNT WITH- Report NO: 82-93-40 Page 1 of 3 
Mr. Tom Richard- Samples Arr~ved: Aug. 24, 1982 
Box 44, R.R. #1 Report Completed: Sept. 8, 1982 
Kispiox Valley, Hazelton, B.  C. For Project: Job No.82-180 

Attention: VOJ 1YO Analyst: VGC Staff Invoice No. 6 9 6 s  

Rock Type 1 

.r;iderot'e 1 " t z  vr, in C 

C a r g  alt lapi'li tu f 
P t z  vn i n  C 
I I 

t o  Union Carbide. 
St( el 

% WO x 1 .ti683 = "e MoS, 1 fro.$ , c i ? o n  = 34 ?R oem t nnm = 0 MCIIO: ..A --..a d... .-.-A --- .- ..-. - . - 



VANGEOCHEM LAB LTD. 

1521 PEMBERTON AVE. ,  T E L E P H O N E : S ~ ~ - , ~ ' I  

NORTH VANCOUVEF!, B.C., AREA CODE. 604 

CANADA V7P 2S3 

~ertif icste of Geochemical Analyses S~ecla/ lsing in Trace Etenlents h d y s e ,  3 

-IN ACCOUNT WITH- Report NO: 82-93-040 Page 2 of 3 
Mr. Tom Richards Samples Arrived: 

Report Completed: 
For Project: Job No. 
Analyst: Invoice No. 

.Vd 

Attention: 

Sample Marking 

PS 147~?J 

A g 
ppm 

X O O . 0  

AU 
ppb 
1 6 0 0  

Xock Type 

O t z  vn i n  C 



- l C 2  - 
- ...- - - - . .  -... L,." b , " .  

1521 PEM8ERTON AVE., 

NORTH VANCOUVER, B.C., 
CANADA V7P 2S3 

TELEPHOKE: 986.; .?I ; 

AREA CODE: G'?4 

I Certificate of Geochemical Analyses S~e.:~alising in Trace E l e n ~ n t s  2 n2I4, 5- , - 
I 

-IN ACCOUNT WITH- Report NO: 82 - 93 - 40 Page 3 of 3 

Mr. Tom Richard Samples Arrived: 
Report Completed: 
For Project: Job No. 

Attention: Analyst: Invoice No. 

Sample Marking 

TR 145 R 
1 4 6  

TR 147 R. 

Rock Type 



V M l V c l C U L n t l V l  LAtl  L I U. 

1521 PEMBERTON AVE., 
N O R T H  VANCOUVER, B.C., 

TELEPHONE: 986-521 1 

AREA CODE: 604 

I 
- ~ 

CANADA V7P 2S3 

~ertificaie' of Geochemical Analyses Specialising ~:n Trace Elements Analyses 

-IN ACCOUNT WITH- Report NO: 82-93-054 
Page 1 of 3 

Mr. Tom Richards Samples Arrived: Sept. 14, 1982 
Box 44,, R.R. #1 Report Completed: October 1, 1982 
Kispiox Valley, Hazelton, B, C. For Project: 103 

Attention: Job No. 82-2 16 VW 1YO Analyst: VGC Staff Invoice No. 7036 

ROCK SAMPLES 
1 I 

- 
*g 

ppm 
0.2 
0.3 
nd 
1.0 
0.2 
54.2 d 

)100.0 # 

7.7 
0.8 

- .  - - 

- 

0.3 ' 
1.8 

- 

Sock Type 

q t z  vn i n  D 
II 

I I 

Q t z  vn i n  C 
Q t z  vn i n  D 

n t z  vn i n  C 
I! 

I 1  - - 
I I . - -  

v I 



f VANGEOCHEM LAB LTD. 

1521 PEMBERTON AVE., TELEPHONE: 986-521 1 

NORTH VANCOUVER, B.C., AREA CODE. 604 

CANADA V7P 2S3 

Cerfificate of Geochemical Analyses Specialising in Trace ~ l e r n e & ~  Analyses 

I -IN ACCOUNT WITH- 

Tom Richards 

I Attention: 

82-93-054 Page 2 of 
Samples Arrived: 
Report Completed: 
For Project: 
Analyst: 

Job No. 
Invoice No. 

I 

Sample Marking AU Rock Type 



W m l u u L u L n c I v I  LMO L I U. 

1521 PEhlBERTON AVE., 

NORTH VANCOUVER, B.C., 
TELEPHONE: 986-521 1 

AREA CODE: 604 

CANADA V7P 2S3 

Certificate of Geochemical Analyses Specialising in Trace Elernen ts Analyses 

-IN ACCOUNT WITH- 

. Mr. Tom Richards 

Attention: 

Report Completed: 
For Project: 
Analyst: 

Job No. 
Invoice No. 

L 

c 
Y + .I . 
i I I I I 
Rfiw -\t?1,5 One copy and invoice sent t o  Union Carbide Exploration. 

Sample Marking 

TR 173R 

Otz vn i n  C 
I I 

- 

Otz vr, i n  C 
I 1  

I! 

II 

1 1  

l l tz  vn i n  C 

A g 
U D ~  
1 .O 

Au 
U U ~  
2 0 

Rock Tvpe 



RCMC ANRL VT l CHL LRMOHH rllliIES L 1 0. e52 E. !iRST II4GS. U~~ic'fKv~'.l? R . C .  CH: ?";. 115- 1ELEX:04 -53114  

I J A l E .  R E C E I V E D  AUG. 1 IPB? 

LU 
D P I  

I I 
1 
28 
4 

Ib 

130  
79 
8 
I 
7 

d 
3 
9 
b 
6 

49 
I 1  
3 
3 
8 

I I 
2  
3 
? 
3 

!I 
32 

11 ng X i  LO 'In 
0 2 5  PO, 3:1 D D t  O C I  

1.82 1 1 1  2 MC ? :' ! : 
1.65 jib 2 Nil 2 15 I : 
1.1: I84 2 111 2  18) I ? 
2 . 1 1  X I  I 119 I,!: I : 

47 J.? 4 I :I 
i 1.1 J 2 68 

33 1 . 4  : ' : 4 4  

4a .I i : i5? 
5 3 I 1 2 :  

I.('? IUP ? N U  2 I' I : 
.8U 60 2  NO 2  i 1 ? 
. 4 7  89 2 NO 2 lC 1 I 





ACME ANALYTICAL LABORATORIES L1 D. 852 E. H M T I N G S ,  VANCOUVER B. C. PH: 2S3-3! 58 TELEX sQ4-SSl24 

I C P  GEOCHEMICAL FINC?rLVSIS 

A ,590 6 R M  SARLE IS DIGESTED WITH 3 RL Of 3: 1:3 HCL TO HMO3 TO H?O AT 90 DE6.C. FOR I HOUR. IHE  SARPLE IS DlLUlED 1 0  18 I 3  Y I T H  WATER. 
THIS LEACH I S  P A R I I I  FOR: Ca,P,Iq,Al,'i,lr,Na,L,Y,8a,S1,Sr,Cr AID  8. Au DETECTION 3 p p t .  
SAHPLE TYPE - SoLuTlon 



VANGEOCHEM LA; MlTED 
1521 PEMBERTON AVENUE 

WTH VANCOUVER. B. C. V I P  213 
ACHE ANALYTICAL LABORATORIES LTD. 852 E. HASTINGS, VANCOUVER B.C. PH:253-3158 TELEX:04-53124 

I C P  GEOCHEMXC4%L. I1NeLVSIS 

1 ,500 6RAH SIIIPLE IS OIGESTED YlTH 3 HL OF 3:1:3 HCL TO HN03 TO HZ0 AT 90 DE6.C. FOR I HOUR. IHE SWLE IS DILUTED TO 10 HLS YlTH WATER. 
THlS LEACH IS FkRIIAL FOR: Ca1P,Hq,&l1Tr,L~,Na,K,Y,0a,S~,Sr1Cr AND 6. Ikr DETECTION 3 ppr. 
SINPLE TYPE - SOLUTION 

DEAN TOYE, CERTIFIED B.C 

UNION CARBIDE PROJECT # 107 - SOLUTION FROH VLINGEDCHEM F I L E  X 62-tj077 &~11 .*7 PAGE # 1 

SAMPLE 4 No Cu P I  I n  Aq Ni Co Hn fe  I s  U Au Th Sr Cd Sb bi V Ca P La Cr Ilg a ti 8 Al Wa K W 
PP@ PPr PPr P P I  P P I  P P I  P P I  PPr 1 PPr P P I  PPr P P I  PPr PP@ PPr t Q r  POI 1 1 PPr PP@ 1 P P I  1 PPa 1 1 1 PP@ 

CS-5R 101 1 58 6 4941 1.2 1 2 182 1.22 2 2 ND 2 1 29 2 3 9 .I2 .01 2 9 .14. 7 .OI 2 .21 .01 -02 W 
CS-bR 2 6 7 I65 .2 4 7 2 2 0 3 . 8 5  2 2 I D  2 I 1 2 2 29 . I3 .00 5 54 .31 134 .01 16 .69 .07 . I1  2 
JE-2R 4 102 4 41 -6 12 4 1701 .07  S1 2 ND 2 4 1 2 2 12 -13 .60 6 53 .U 77 .01 15 .89 .01 .I7 2 
JE-IOR 8 22 7 60 .5 21 10 719 2.70 51 2 ND 2 112 1 2 2 16 4.41 .08 I 0  59 .8b 247 .01 11 1.25 .O1 .I4 2 
JE-IIR 2 4 7 55 .S I 5  11 519 2.95 5 2 I D  2 21 1 2 2 21 1.33 .I3 18 63 .74 109 .O1 11 1.24 . t4 .20 2 

t-' 
0 
a 



VANGEOCHEM 1. :I)AIm 
1521 PEMBERIOH AVENUE 

N ~ N  vmcouvu. 6. c. V ~ P  2 9  
ACHE hNCILYTICAL LCIBORATORIES LTD. 852 E, H M T  INGS, VCINCOUVER B. C. PH: 253-3138 TEL.EX t 04-55124 

X C P  GEOCHEMIC~L F I N A L V S X S  

I ,500 6RAH SAMPLE I S  DIGESTED Y ITH  3 1IL Of 3:1:3 HCL 1 0  HN03 1 0  HZ0  I T  90 DE6.C. FOR 1 HOUR. THE S W L E  I S  D l iUTED TO 10 RLS Y I l H  YATEA, 
TH IS  LEACH I S  PARTIAL FM: Cr,P,~,AI,Ti,La,Ma,Y,M,8a,St,Sr,k AND 8. Au DETECTION ! ppr .  
SAflPLl TYPE - SOLUTION , I 

DCITE R E C E I V E D  All6 16 1982 D A T E  REPORTS H A I L E D -  DEAN TOVE,  C E R T I F I E D  B . C .  ASSAYER 

SAMPLE t Ilo Cu Pb In A( N i  Co Iln Fe I s  U I u  Th Sr  Cd Sb 81 V Ca P L r  C r  Ilg Ir T i  # A1 Wc K Y 

- - --- ~ P I  ~ P I  p t a  ~ P I  PPI ~ p a  pea  ~ p a  I PPI P P ~  PPI P P ~  P P ~  PPI P P ~  PPI P P ~  1 I PPI PPI 1 P P ~  1 P P ~  1 1 f PPI 

YT b2R 
YT b3R 
YT b4R 
YT 65R 
STD I-I 



Y4WXC 34 LAB LlnAlTED 
I521 P~MBERIOIJ AVENUE 

F?WH VbNC*?'lllVE9 P (. V 7 3  ?+? 
ACHE 4NALYTICAL LABORATORIES LTD. 852 E. HASTINGS, VANCOUVER b. C. PH:253-3158 TELEX:04-53124 

X C P  GEOCHEMICAL CINFIIVSIS 

L ,500 6RAH S A R F l f  I S  DIGESTED Y ITH 3 111 OF 3:1:3 HCL TO HNO3 TO H20 AT 99 DE6.C. FOR I HOUR. THE SAHPLE I S  DILUTED TO 10 HLS Y I T H  YATER. 
THIS LEACH I S  FARTIAL FOR: Ca,PtRg,Al,l~,La,NrtKtYtPa,Si,Sr,Cr AND 0. Au DETECTION 3 p p r .  
S L r P L f  TVPE - SRUT lO lJ  

D A T E  R E C E I V E D  AltG 1982 D h T E  R E P O R T S  H A I L E D - - ~ ~ & s s A y E R - - ~ ~ 1 7  D E A N  T O Y E ,  C E R T I F I E D  B. C. 4 S S A Y E R  

UNION CARBIDE PROJECT # SOLUTION FROM VUNGEOCIiEW JC)E# 82-151 F1l.E # 82-0964 

SAdF'LE I flo C u  P I  l n  A g  M i  C o  tln Fe As U Au Th Sr  C d  Sb 0i V C a  P La  C r  a T i  I AI Wa K Y 
PP) PP) PP) P V  P P r  P V  P P r  P P r  PP. P I 4  PP) P V  PPa DP@ PP' PP) P V  1 1 PP' PP) P P  1 P I '  1 1 1 P P r  

I4 145 32 72 1.4 513 10 484 2.92 14 2 ND 3 24 1 4 2 38 
3 18 7 72 - 2  32 13 297 3.50 104 2 ND 2 29 1 2 2 77 
3 7 7 11 .3 7 1 5 7 2 . 4 7  I00 2 KJ 2 40 1 2 2 31 
2 12 14 54 3.5 9 5 431 3.70 50 3 ND 2 19 3 2 2 68 
3 19 11 66 2.0 12 10 417 3.68 I l b  2 NO 2 29 1 2 2 81 

1.A.34R 
T.A. 11 52R 
T.A.II S3R 
T.A. 11 54R 
T.A. I! 5% 



VAWGfOCHF 'AB LIMITED 
1521 PEMBEh I ON AVENUE 

nORTH VANCOUVER, B. C. V7P 2s 3 

UNION CARBIDE PROJECT # SOLUTION FROM VANGEOCHEW JObf l  EJL3-- 151  FILE (1 82-0966 F'Al3E t 2 

Y.S. S R 22 3  9  2 1 . 5  I 1 1 8 , 9 6 1 5 2  2  ND 2  8  1 2  2  7 . 0 1 . 1 0  14 1 9 . 0 2 1 0 9 . 0 1  I 4 . 2 7 . 0 1 . 3 2  2  

Y.S. b R 4  1 4  3  .3 2  1 1 1  .33 50 2 ND 2 1 1 2 2  2 .Oj .01 5  14 ,01 41 .01 10 .27 -01 .22 2 

Y.S. 7  R 3 3 18 13 5.1 4  1 13 .bb 99 2  ND 2  5 1 3 ? 2 -01 .02 22 46 .01 64 ,01 IS .31 .01 .1b 2 

C.S. 1 R 20 51 4 30 .4 4 1 1 2 0 5 L b O  41 2 WD 2  b  1 2  2 7 . 2 5 . 0 6  b  22.10 52.01 t . 4 9 . 0 1 . 1 7  2  



VANGEOCHEM ' 'B LIMITED 
'; 1521 PEMBERI - 4  AVENUE 

NORTH VANCOUVER. B. C. V7P 253 
a 

ACHE ANALYTICAL LABORATORIES LTD. 852 E. ~ A S T  INGS, VANCOUVER B. C. PH:253-3158 TELEX:04-53124 

I C P  GEOCHEMICflL ANFILVSIS 
I . ' /  

A ,500 6RM SAMPLE IS DIGESTED YlTH 3 111 OF LkT- HN03 TO HZ0 I T  90 DE6.C. FOR I HOUR. THE SMPLE IS DILUTED TO 10 HLS YlTW Y61ER. 
THIS LEACH I S  PA411AL FOR: C J , P , ~ ~ , ~ ~ , T ~ , L ~ , N ~ , K , Y , B J ~ S I  ,Sr ,Cr AND b. Au DETECTION 3 ppr. 
SIWLE TYPE - SOLUTION 

DATE R E C E I V E D  M161982 DATE REPORTS HAILED-  &L/-G@ ASSAYER- DEAN TOYE, C E R T I F I E D  B.C. ASSAYER 

UNION CARBIDE PROJECT U SOLUTION FROM VANGEOCHEM 30811 82-140 FILE # 82-0965 PCIGE # 1 

-4 .  IbH 1 I I I  1 J  1 . 3  4 1 U I  1 . 1 1  1 1  I *b 1 JJ 1  1 1 3 V I I 8  1 0  .3V 8V .VL 1 (  .OJ .U I  - 11  1 
;.A. 17R 2 13 7 5b t.0 9 7 2 0 7 2 ND 2 26 I 2 i 8 4 I 2 6 ,  22 1.23 41 .05 13 1.27 .0b .Ob 2 
T.I. 18R 

--__. 
2 13 9 52 2.3 8 5 203 3.78 139 2 ND 2 30 I 2 2 91 ,52 .1b 21 il 1.14 31 . I1 28 r1.32 .O8 .Ob 2 

-- . 

T.A. 21R 2 11 10 bO 1.8 11 1 0 3 5 7 5 . 4 7  112 2 ND 2 35 1 2 2 5 5 . 5 0 . 1 3  17 41 .98 5 2 . 0 1  9 1 . 1 7  .07 .0b 2 
1.11. 22R 2 3 4 1 208 3-00 168 2 ND 2 29 1 3 2 54 a25 -13 13 33 -ebb - 81 .O l -  9 .85 .06 .07 2 - - - . - -  . 

. . ... . ... 
1.A. SIR 
T.A.41 25R 
T.A.41 2bR 
STD 

T.A.41 27R 
T;A.41 20R 
7.A.ll 29R 
I.A.41 30R 
T.A.41 SIR 

T.A.41 32R 
T.A.11 33R 
T.A.41 34R 
T.A.41 35R 
1.A.41 3bR 

1.11.41 37R 
1.4.41 38R 
T.A.41 39a 
T.A.41 (OR 
T.A.41 41R 

1.A.41 42R 
1,A.Il 43R 
1.11. I 1  44R 
1.11.41 451 



VANGEOC. A LAB LIMITED 
1521 PEMBERTON AVENUE - - 

?JORTH VAWCOU'JER. 0. C. V7P 2s 

UNION CARBIDE PROJECT # SULUTION FROM VANGEOCHEM JOB# t32-140 F I L E  # 82-0765 

Cu Pb In Aq N i  t o  Rn f e  As U Ilu Ih Sr Cd Sb 11 V Ca P La Cr I r  T i  
P P  P P  P P  P P  P P P  P 1 PP. PP. PP. PP. PP. PP8 PP. PP. PP. 2 2 PP. PP. n! PP. I 



VANGEOCHEM LAB L TED 
1521 PEMBERTON AVENUE 

NORTH VAtKOUVER, B. C. V7P 2S3 
A C E  IVJIILYTICU. LABORNORIES LTD. 8 5 2  E. CYISTIffiS. VANCOUVER L C .  PHs253-3158 TELEX804-53124 

a .w O( RYIE IS IIW~CD YIM 1 II e m r  m TO mo1 10 m rr to r6.c. run I wu, IN svsl~ IS o ~ w r s  ro ID r s  r m  urn. 
I U IS P I  I C t , V , , l , l l , L t , , , Y , l t , I ~ , I r ,  I. *I KTEIIM 1 ))a. 
m VIE - mUTIOI 

DATE RECEIVED IE)11)(1 DATE REPORTS RAILED- ASSAYER--- 
42/?iif/i@d 78/0 

DEAN TOYE. C E R T I F l E D  B.C. ASSAYER 4-49 
UNION CRRBIDE PROJECT U SOLUTION FROM VANGEOCHEM JOB@ 82-198 F I L E  U 82-1130 PAOE @ I 

IS non 
us na 



VANGEOCHEM LAB LIMITED 
1521 PEMBERTON AVENUE 

NORTH VANCOUVER, 8. C. V7P 2U 

UNION CARBIDE PROJECT * SOLUTION FROM VfiNQEOCHEM JOB* 82-198 PAQE # 2 

L I  h n# 11 11 
#PI #PI 1 QQI 1 

IS1 1.51 .A 
111 3.14 . O l  
170 3.54 .M 
n .IS .oc 
11 .n .I, 

1.n 211 i 11 1 2 I 2 1 
4.03 22 4 W 1 I I 1 4 
b.31 Ill II 1 I J 2 11 I 



DATE R E C E I V E D  W l l W  

z 4 r  nee " 7 4 3 3  
PAGE W 1 UNION CARBIDE PROJECT W SOLUTION FROM VANGEUCHEM JOB# 02-204 F I L E  W 8 2 - 1 2 3 1  

lh Sr 
w* vvm 

1 62 
2 86 
2 41 
2 22 
2 b6I 

2 51 
2 10 
2 IS 
2 41 
2 111 

2 n 
2 9 
2 4  
2 1 
2 b 

2 129 
2 I l l  
2 I 1  
2 19 

MI 

IT 1021 
I 1  1051 
MI 106R 
I 1  1011 
IT IOY 

IT 1151 
YT 1IbR 
I 1  1111 
YI l l W  
IT 1211 

IT I m  
I 1  1211 
I 1  I2M 
IT I 2 Y  
MI nu 
I 1  1211 
YI lmn 
YI 1291 
911 1-1 



APPENDIX 3 

SOIL GEOCHEMISTRY - ANALYTICAZ. DATA 



VANGEOCHEM LAB LTD. ( 

1521 PEMBERTON AVE., TELEPHONE: 986-521 1 

NORTH VANCOUVER, B.C., AREA CODE: 604 

CANADA V7P 253 
Specialking in Trace Elements Analyses. I Certificate of Geochemical Analyses 

-IN ACCOUNT WITH- Repon No: 82-93-012 Page 1 of 2 
Union C a r b i d e  Exploration Samples Arrived: July 17, 1982 
S u i t e  930. 800 W. P e n d e r  St .  Repon Completed: July 27. 1982 
V a n c o u v e r .  B.C. V6C 2VS For Project: 107 

Attention: Analyst: S.T. C VCC S t a f f  
cr- ERA1 1 B n? rtat 

I Sample Marking a 
nnh -- _ _  
35 
30 
35 
40 
30 
30 
35 
20 
25 
30 
2 5 
25 
3s  
40 
25 - 
35 
35 
15 
25 
An - 
40 
45 
35 
20 

--L 
70 
30 
30 
45 

One copy sent  t o  xr. N.  C a w t h o r n  a t  H o u s t o n .  B . c .  
Signed: 

L: % M o  r 1.6683 = % MOS* 1 Troy oz./ron = 34.28 upm 1 pum = 0,M)Ol S nd = none dcwc!ed ppm = parts per n:: .;- 



V w u b t u L n t l v l  LAC) L I U. 

1521 PEMBERTON AVE., 
r, 

TELEPHONE: 986-5211 

NORTH VANCOUVER, KC.. AREA CODE: 604 

CANADA V7P 2S3 
0 Specialising in Trace Elements Analyses 

Certificate of Geochemical Analyses 
-IN ACCOUNT WITH- Report NO: 82-93-012 Page 2 of 2 

U n i o n  C a r b i d e  E x p l o r a t i o n  Samples Arrived: 

-. .. . Report Completed: 
. . . . . .  

, .. . . n For Project: 
i '  

Attention: ' 8 Analyst: .. . 



- 12: - 
( VANGEOCHEM LAB LTD. C 

1521 PEMBERTON AVE., TELEPHONE: 986-521 1 
NORTH VANCOUVER, B.C., AREA CODE: 604 

CANADA V7P 2S3 . 
SpR~alis~ng in Trace Elemenn Analyses. Cer!i;'jcats of Geozhemlcal Analyses . . . 

-IN ACCOUNT WITH- ,f: 
% Report No: 82 - 93 - 014  page 

Union Carb ide  E x p l o r a t i o n  
1 of = 

Samples Arrived: July 19, 1982 
Suite 9 3 0  - 800 1. Pender St .  . Report Completed: 
Vancouver, B.C. V6C 2V6 . .  

. A  . . . , .. 
For Projen: #lo, d:di ~ ~ ; * L Y c ( " "  . d & ~ l -  5 (- 

Attention: .. .. 
c-. . . .. 

' :*1 - .  ... . . . . . Analyst: VCC staff Sure Gr@ 
... d 6868 - 7 - 

J o l d  82 . - 

One copy s e n t  t o  N. Cawthorn. Houston. B.C. Signed: 
% Mo x 1.6683 = % MoS, 1 Trov oz.lton = 34.28 ppm 1 ppm - O.WOl% nd = none dencred porn *par ts  per n.,lwm 



- 1 2 2  - 
VAIVUtUUitM LAB L I U. 1 
1521 PEMBERTON AVE., TELEPHONE: 986.5211 

NORTH VANCOUVER, B.C., AREA CODE: 604 
. CANADA V7P 2S3 , 

Specialising in Trace Elements Analyses 
certificate of Geochemical Analyses 

. . . . 
-INACCOUNTWITH- .< , . 

, . . .  . . , , . ReportNo:82 - 93 - 014 Page 2 of 5 
i . . Samples Arrived: - -, 

h i o n  C a r b i d e  Exploration . . Report Completed: 
. . . I  

\ I . For Project: 
-2: , . . . . . 

Attention: 1. , ,.,.>*. . . P. - - Analyst: + ' . .. 

Sample Marking AU an . . 
D D ~  D D ~  

100s+5o*s nd so 
lOOS+75Ws nd 40 " .- .* --,---..- z ,  ---,- -- ,. L.?oON+25Ea >*..; :.-&. nd 2 0  ::: -*A, 

50 nd 195 



- !27 - 

@ VANGEOCHEM LAB LTD. @ 
1521 PEMBERTON AVE., TELEPHONE: 986-5211 

NORTH VANCOUVER, KC., AREA CODE: M)4 

CANADA V7P 2S3 . ' 
@ .  

$pecialising in Trace Elemens Analyses . Certificate of Geochemical Analyses 
-,N A C ~ O ~ N T  ~ T H -  t! .. .' . . . . . . 

Repon No: 82 - 93 - 014 Page 3 of 5 ..., . . . . . . Samples Arrived: 
Union Carbide Jhploration ' . - . . ' Repon Completed: . . 

. , .  . - : j.. . . . \  . 
.F. , .  , -  . . . For Project: . . 

Attention: . ++ . . - . ~ .~ ,.\,. ~ , . 
< . >.< . . .,.. ' Analyst: . . 

L., Signed: 
% Mo x 1.6683 = % Mos, 1 Trov oz.lton - 34.28 ppm 

~ -- . 1 ppm = 0.0001 % nd = none detected ppm = par tspsr  mliwn 



- 12: - 
VANGEOCHEM LAB LTD. < 
1521 PEMBERTON AVE., TELEPHONE: 986521 1 
NORTH VANCOUVER, B.C., AREA CODE: 604 

CANADA V7P 2S3 . 
. . 

S@e5alising in Trsce Elanenk Analyw 
Certificate of Geochemical Analyses 

.'. .. ~ 

. . . . . -  . . . .  . . . - 1 N A a W N T W n i -  ;: , ". Repon No: 82 - 93 - 014 Page 4 of 5 
.',I . : . . . . .  . '  . . . .  . ~ . . Samples Arriwd: . -.* 

. Union  Carbide ltxploriiton . . . . . .  Report Completed: . , 
, - . \ .  . . , . . . . . . . For Project: .~ . : c. :.;*: ~ . 

. ~ . . . .  Attention: ,J.. . . . . .  . . .  + . . . . . .  . Analyst: . . 



- &.c,aiising in Trace el en en.^ ,ralywi . i Certificate of  Geccnrrnical Aila,yses 



- 126 - 
v - l u u c u L n c l v i  LAB L I U. (I 
1521 PEMBERTON AVE., TELEPHONE: 986-5211 

NORTH VANCOUVER, B.C.. AREA CODE: 604 

CANADA V7P 2S3 

Certificate of ~eochemical Analyses Specialisin9 in Trace Elements Analyses . 
::.. 

-IN ACCOUNT WITH- I': . . . :  
. . Report No:82-9S-028 Page 1 of 2 

I)ni~n Carbide Exploration . . Sampler Arrived: A u p t  13. 1 9 8 2  
Suite 930 - 800 1. Pendcr St.  ReponCompleted: A u p t  26, 1 9 8 2  
v8ncowcr, B.C. V6C 2V6 . -  ' For Project: 107 . , Job No. 82-151 Attention: , ir .. . . Analyst: VGC Staff . lmoice No. 6 9 2 6  

r I . . $U J c ke,* 
A-- 

One copy sent t o  Houston, B.C. 
XMox1.8683-XMoS, 1 Troy oz.hon - 34.28 p p n  

AII v d u n  arm b.~l-*d 10 M S M V ~  m m. bm k n w r  



- 127 - 
VANGEOCHEM LAB LTD. ( f 

\ TELEPHONE: 986.521 1 1521 PEMBERTON AVE., 
AREA CODE: 604 NORTH VANCOUVER. B.C.. ~ G c ' '  .. .  . .  CANADA V7P 2S3 

SpRialising in Trace Elements Analyses Certificate of ~eochemical Analyses 
.: : 

.... J -IN ACCOUNT WITH- -:. - . '-:. :: - . . " . .  . . .  Report No: 82-93-028 . P, 2 of 2 
l lnion Carbide E x p l o n t i o n  . .: Samples Arriwd: . . . . .  . . : . . . . .  . . . .  . . .  . . ... Report Completed: . . . .  . . . . . . . .  ... ' I  . . . . . . . .  . . 

. . 
.. . . . . . . . . . . . . .  . . .  . - . . . . . . .  . 9d2 . . . . > . . .  . . .  .. - ~ 

For Project: 
.. 

! 

I 

v ! 

i 

i 
..................... 

, . " k b N o .  
.:.?' . . Attuwion: f ' . F.' ..: ,. . '  ... - .  . >. + ,,, . .-,s . . Analyst: . . Invoice No. ... . .  I 

. . - '- 
Sample Marking all AU - DM D D ~  ,. 

7 , 72'1 .;: ' - 35 10 
-7.- 73 - . - 2 0  .- ---.74 .----z .Z$S - &.AX 

. 75 .c: ~' . . . . . . . .  70 10 
sn nd 

. . .  f l  . ;.. . . .  35 ad 



. .. 
. . - .$'. . . . . . . .... . , . * ACCOUMmln-, . . Report No: X2-9>03! ? ~ g e  1 of 2 - 

Union Carbide Kxplo~*ation I . Samples Arrive!!. ' August 20,  1 932 
' Suits 950 - 800 1. Pendar St. . :-. Report Compkts<:: Sept- 7 .  1282 

.bb NI. 82-172 
Inroi a No. 6959 

. - 

. ..* . 
- 7 . .  . 





( ::. VANGEOCHEM LAB LTD. ' .. 
a- #. 1521 PEMBERTON AVE., \' TELEPHONE: 986-321 1 ! 

- - NORTH VANCOUVER, B.C., AREA CODE: 604 . .' 
I 

., ' , CANADA C17~ 2S3 . . $\ . . . . .  . . 
Specialising in Trace Elements Analyses . I 

. . . .  Certificate of . . Geochemical Analyses . . . . . . . .  . . 
. . . . . . .  . . 

". .... b'. i . . ' :  . ' \  
. ,, . . . . .  .6y- ....?A . .  ; Repon No: 82-93458 _ . .  - . ..: : :,, .. . Page 1 % 4 

- ' . \  [;;-' b, , , h i o n  ~arbidj.'Explorati& I&. .,: - . Samples A r r w .  Sept. 13, 1982 . ,: 2;: . . . .  . . .  , . .  .... .., 1 .  .:;. . >. . .,. , % .  . , . 030, 800 I. h d e r  St. : : . . <.3$  : .: ..::" 
: .~ ; .ReponCompkted: Sept. 28. 1982 - ,.'h::: 

. .  8 .  . V6C 2V8 . .;.v...:. .,.? . .; .: For Project: 107 . . . . . .? . ..ZF " 
..  Job NO. ' 82-214 

. .* . . \  Attention: ., ,:!. ,....~. ~ 2 -  w--: 
. . . . . . . . . . .  . . , - , . ~  ,. . ~ .  , -  . 

A :  - .  VGC staff . .I(::.:, . lnvoi- . . . .  NO. . -  ...:, 7025 

.. *..* . .  . -  , . ..~ . * :- 

ir; A. rr k sample- Marking - . I  . .  . . .  I .::+ 
. . . . . .  

C aah - . . ' . I : 



- 131 - 

' IYGC ' 
VANGEOCHEM LAB LTD. (. I 
1521 PEMBERTON AVE., "i TELEPHONE: 986-521 1 

NORTH VANCOUVER, 6.6.. AREA CODE: 604 

.I;,. -: CANADA V7P 253 .! 
. . . ~  Specialising in Trace Elements Analyses r 

I 
. . Certificate of. . . .  ~eochemical Analyses ' . . 

. . .  . . . . ~  ~ . .  . -  . . -IN ACCOUNT WITH- :% : . . . .  .-!. :.... . . . . . . .  '- Report No: 82-9 . . . .  .~ . Page 2 of 4 
.. . . U n i o n  Carbide Ihplolrtion be. ': 1: ; Smples Arrived: 

. . - .  & . . ; .  :,* : . - . . . :  -. . . . .  . . .  ,~<,. ... . , - :  , .  ...-... ,ReponCompleted: - .  ! ..< . .  &. . .-: >.: :. :?.. .:. ..... . -... .,. . . . .  . . ... . . .  .. . . . . '+. ,- .. . . . . . .  . /  ...:. _,_ ._r .<:. : *+  . J :  .,. ":: For Project: . ." .& ' 7 , .  ::.--, > . . , ,  . . . . . .  . . .  ~nention:' -' .-:~:/ :* b&: . ::;:;:v,!.::YjC':: ,. . ,,-.2:;2z:::,.: .:,, ;<+-; .,-: ;. . ~ ~ ~ i ~ f i :  
. . . . . . . . . . . .  :.. . ~ . .  . . . . . . . .  ..: 1 ' :  . >  - -  -e-. .; . . . . .  . . . . . . .  , . 

, .' *. 
. . I . . 

. il 

- .  . . . . .  Am ... :.*, Sample ~ a r k i ' &  :n i- - ., 1 .:, , : .  ... - .- -. . -a& . .  . . .  
IYC - . . . . .  '.. 

.?-. i? _. _ . .i. 
~ : I 



- 132 - --. -~ 
VANGEOCHEM LAB LTD. 
1521 PEMBERTON AVE., 

v 
't :.I TELEPHONE: 986-521 1 

. , NORTH VANCOUVER, B.C., I AREA CODE: 604 : 

' CANADA V7P 2S3 .$. '. . . 
. . .. , E: 

~erfificate of ~eochemical Analyses ~pecia~iiring in h e  Elements . . Analyses 

. . .  . . . .  . . ,~  . .  , . . . . .  ..r;:.. . .T . - . . . .  , -1~~ixPunrnm- 3- ! . . 
, : . :".: . i . Report No: 

., - a _ . . , .  
$2-93-051 Page S of 4 

. .-.. Samples Arrived: . .  Ihim Carbide Exploration Inc. ., . ,. .. . . . . .. . . . . . . . . . . .  . . . . . ._.. 
........ .. . . . . . . . . .  Completed: ; '; *;.,-< - :. . ., - 

: ........ - ' Job Na 2 ;  . For Project: ..:: : ;.; :;..-, ' : .:.:: 1 ,. -., , :. . I,,"&. No. -:_ . , ... ....... . . . :  . . ... a :  ,. - - -  . . .  .. I - ' . . .  > .  . ~ . . ~  



- 133 - 

W C '  
VANGEOCHEM LAB LTD. :\ 
1521 PEMBERTON AVE., f TELEPHONE: 98F 5211 

NORTH VANCOUVER, KC., AREA CODE: 604 

CANADA V7P 2S3 . 
certificate of Geochemical Analyses Spmial~ung in Trace Elements Analyses 

S~gned: 
% Mo x 1.6683 = % Mos, 1 Trov oz./ton = 34.28 ppm 1 Ppm = O.OCOl% nd - rwn* dete ppm =par= per mdliar 



- 1?4 - 

VANGEOCHEM LAB LTD. f' 
1521 PEMBERTON AVE., TELEPHONE: 986-5211 : 
NORTH VANCOUVER, B.C., '1 CANADA Vi'P 2S3 ' 

AREA CODE. 604 
C- . . 

Spsialising in race Elemens Analyses I Certificate of Geochemical Analyses 

1 Trov oz./ron - 34 28 ppm 1 ppm = O O O O l %  nd = now derected 



- 135 - 

VANGEOCHEM LAB LTD. tf . \ 
1521 PEMBERTON AVE., TELEPHONE: 986-521 1 

/ AREA CODE: 604 NORTH VANCOUVER, B.C., 

. 4 .  CANADA V7P 2S3 

5 . .---,.. . -,-..--, 175 . :  --nd ... ,$O-F.; ... ...-* . . --  - . . , , . .  I . .  , .  7F-- -. . . . . .  -. >- :~. 1 . -  ~ . . . .  : ............. 1 . i;: .... >: . .-ad .~.; .&lo > . -;L -...,... -' . ..... .C . . :L , .&~;I '  ....,.. 
I Ul' - 1775, nd.. Z 60, I ; t 

M 1 J 

REMARKS: // 

% Mo x 1.6683 = % MoS. 1 Trov oz.lton = 34.28 own 1 - o . w ~ l %  nd = none detected parts per rnal!,c- 





ACnE ANALYTICAL LABORATORIES LTD. 8 5 2  E. HASTINGS. VANCOUVER 8.C. PH: 253 -3LS8  TELEX* 0 4 - 5 3 1 2 4  

I C P  GEOCHEMICAL ANALYSIS 

D A T E  R E C E I V E D  AU6 11982  D A T E  R E P O R T S  M A I L E D - -  cJ (L&y ,A A S S A Y E R A  D E A N  T O Y E .  C E R T I F I E D  B . C .  A S S A Y E R  

b .bV 171 
: .4B 214 
J .bS 211 
7 .75 IVJ  
5 .7V 267 

I 
I T  0+325 i l  1 26 8 11 .2 12 IS 2451 1.79 12 2 ID 2 18 I 2 7 .17 .26 2 15 .IS 290 .01 14 1.79 .01 .11 2 I 
rl O+ISOES I X 1 b2 .I 12 15 11V8 2.Vb 11 2 NO 2 bb 1 2 : 53 .bb .09 12 1 .6u IS5 .OI 1b 1.88 .OX .W 2 1 
IT Or l l lSS  I 20 1 I04 .I 6 1 tub 3.82 10 2 YD 2 20 1 2 2 Jb .!I . I 0  2 V .SD 121 .03 11 2.26 .02 .04 2 1 
S I C  1 -1  1 11 43 I84 .I '5 I1 ' 1 3 2 . i 4  V 2 HD 2 41 I ! 2 57 .b4 .OV b 6 i  .76 I 14  .08 S 1.04 0 I 2 1 











UNION CARBIDE PROJECT Y SOLUTION FROM VANGEOCHEM JOB* €32-097 FILE Y 82-1198 

k n ~ ~ ~ ( ~ i c n m r r h  u * ~ i b f r c d % ~ i  Y C I  P L ~  b 71 " ? , , , :  QV* VV* PV* PP* VV* PP' PQ* 9P' 1 Q f i  Q Q  9 P P  9 V P Q I It* QV 

1 27 9 11 .I 9 11 W 1  2.54 4 2 LID 2 40 I 2 2 37 .lI .1b 14 5 .U IbS .@I 
I 4 1  10 51 .I 11 11 IS2 2.52 S 2 YO 2 b8 I 2 2 41 .#S -09 I 9  I .71 I12  .02 
I 41 9 I S  .I 11 I 1  PUP 2.58 7 2 I D  2 81 I 2 2 +b .PS .I1 14 9 .82 197 .02 
2 20 10 4b .I 7 10 1251 1.42 2 2 NO 2 28 I 2 2 4 8 1 4  )s 10 .U 111 .01 
5 2b 10 45 .I P 11 8 4 1  2.15 1 2 M 2 2 1  1 2 2 4b .1b .IS 11 10 A1 111 .01 

1 1 1  10 117 .I 1 11 IS21 2.11 5 2 LID 2 bb I 2 2 % 4 I I 2  IS  .U 241 .M 
2 I 2  1 SO .I b 1 11b0 2.21 4 2 LID 2 10 1 2 2 4 I 2 b I .R 02 .02 
I 2b 7 4 1  .I I1 1 1 8  1.61 5 2 I D  1 11 I 2 2 42 .O? . I 2  b I 4  .b2 11 .01 
I 12 1 4b .I IS 11 PI2 2.54 1 I I D  2 9 1 1 2 40 .I0 . I 1  9 I 1  .lI U .Ol 
I 21 1 SI .I 11 I 515 2.bl 4 2 LID 2 10 1 2 2 44 .IS .I1 I 1% .lO I 4  -01 

I 11 IS a2 .I 21 11 lob1  4.01 12 2 ID 2 IS I 2 2 6s .n .II 10 24 .1i nz .DI 
1 I1 14 U .I 2 1  IP 2AlU 1.81 14 2 NO 1 I S  1 2 2 H .Sb .II I1 21 1.14 IM .01 
I 14 I 4  U .I I S  I 4  18A2 1.70 10 2 LID 2 9 I 2 2 51 .W .1I I 2  19 .?I Ill .Ol 
I M 21 51 .I 10 21 2011 1.45 I 2 I D  2 12 I 2 2 11 . I2  .1b I b  1 .b1 10 .01 
1 so 11 se .I IS 14 1121 l.n 11 2 ro 2 11 I 2 2 M 4 I S  n 11 .?I t u  .a1 

I n i s  I ~ Z  .I 1 II 1289 2 . u  20 2 ID 2 29 I 2 2 Y .41 
I $1 I1 I 2 1  .I B 11 129b 1.04 b 2 LID 2 51 1 2 2 M . b l  
I 2b 14 bJ .I I! 14 10202.72 1 2 I D  4 II I 2 2 I 2  .20 
1 12 12 b8 .I 13 I 4  I1C1 2.88 b 2 I D  2 I 5  I 2 1 S3 . I2 
1 22 11 Sb .I 10 11 894 2.59 I 2 XD 2 41 I 2 2 S l  .n 



UNION CARBIDE PROJECT Y SOLUTION FROM V6NGEOCHEM JOB* 02-097 FILE * 82-1198 
l u  
PI. 

YO 
UP 
ID 
YP 
YD 

ID 
XD 
ID 
ID 

lh s, 
IPS PI. 

2 11 
2 I h  
2 51 
2 88 
2 29 

2 1 
2 10 
2 2s 
2 11 

PAGE * 5 





UNION CeRBIDE PROJECT bl SOLUTION FROM VCIi'IGLIICtIEM JOB* 82-151 FILE H 82-0966 PAGE H 4 

2 IIL 1.n 4 
I IOL 1.11 10 
1 126 1.W ' 5 
1 211 I.L2 b 
5 I01 1.16 11 









APPENDIX 4 

STREAM SEDIMENT GEOCHEMISTRY - ANALYTIC DATA 



TROITSA PEAK PROPERTY. 

STREAM SEDIMENT SAMPLES - GEOCHEMICAL ANALYSES. 

S a m p l e  M a r k i n g  A u  ppb 

15 
nd 
10 
5 

10 
5 
5 

nd 
- - 



TROITS.4 PEAK PROPERrY 

STREAV SEDI!lEST SA'IPLES - I C P  CEOCHMICAL .\SALYSES 

- 
PS 6D 1 
PS 7 0  1 
TR 90 1 
TR 1 0 D  1 
TR 1 2 D  1 
TR 1 8 D  1 
TR 2 0 0  1 
BH 3 0 0  2 
BH 7 2 0  1 
B H 7 3 D  2 
BH 74D 2 
BH 75D 2 

-8H 760 1 
BH 9 2 0  2 
BH P ~ D  2 
BH 9;D 2 
BH 9 9 0  5 
BH lOOD 5 
T.B.  4 D  2 
T . B . 1 2 0  3 
T . B . 1 1 0  1 

AS u AU ~h sr c d  sb ~i v C. P L. cr ns a. ri a rti K. K w 
p p n  PPm ppm ppm ppm P P ~  p p n  P P ~  P P ~  2: % p p n  PPm I PPm PPm 2: 2: 1 Ppm 



APPENDIX 5 



- 15" - 
.. ...----..-... -. .- -.-. ' 1521 PEMBERTON AVE., i. TELEPHONE: 98S2172 

NORTH VANCOUVER, B.C., AREA CODE: 604 

CANADA V7P 2S3 

Specialking in Tncs Elements Analyes 
Certificate of Analyses 

One copy sent t o  Houston, B.C. bA 
I 

pvincial Assa 
w m  =parts &?Pmliilon 



( Certificate of Geochemical Analyses 
.r;pnialising in Trace EIanenn Analyses I . . .  

-IN ICCOUNTWTH~ . . .  . :.. Report No: 82-95-035 Page 1 of 1 
U n i o n  Carbide Kxploration . . . . . .  . 

* ,  
Smples ~rrivedhupust 27, 1 9 8 2  

Suite 930 - 800 1. P0nd.r St. ... Report Completed: Sept. 3. 1982 .. 
. . . .  Vncouver, B.C. V6C 2V6 . . .. - For Project: / O  7 

Anention: ...... +. '-. .-.L.:.::t,& sl4::- . - ?  
Job No. 

....... .?., . . .  . .  .-. .._,.. . . .  :: ; . . .  .' .* ' ,~nalyrt:  Assayer: D-Chir Inroic.Na 6956 
' . , - . .?.- - .-I' . .  :... . 

' .  I - . . ?nm A S U Y  
I 

Sample Mark~ng - 4 ha 

I 
or./ton or./ton 

1.19 -008 

Si~ned: 
% hl0 r 1.6683 - U Mas, 1 Troy oz./ton - 34.28 ppm 1 D m  - 0.0001% nd - none detected ~ p m  = P ~ S  ger m 4 o n  

. 
a I I I I n 

Rti~i: .Ri<~: Registered Pro 



VANGEOCHEM LAB LTD. f 
1521 PEMBERTON AVE., TELEPHONE: 986-521 1 

NORTH VANCOUVER, B.C., AREA CODE. 604 

-. . CANADA V7P 2S3 

Certificate of Geochemical Analyses Speeialhg in Trace Ekmenls Analyses 

....... - . I l .  . +- . . 
-IN ACCOUNT WITH- . . .  

,. . . .  . . . . . . . . . . . . . . . . .  ' - Report No: 82-93-041 .' Page 
~ . . -  1 of 1 

Union Carbide ~ x ~ l o r a t i & n  1 -  -. . . .  '~ . . .  Samples Arrived: September 9.  1982 
. . --Tn S u i t e  930 - 800 W. ~ e n d e r  ST. -, . ReportCon!pleted: September 16. 1982 

<: . . .  . . : 5 , . .: For Project: 107 . . 
A n e n ~ ~ c ~ ~ e r .  B . C .  ;" V6C 1V6 J O ~  NO. 82-172.1 

YW 2:'$ .; :,.2. : :  Analyst: Assyer:  D. ' ~ h i u  ~nvok. NO. 6984 . . .  
. FIRE ASSAYS' ' . . -  . .,. . .. ,... 

I 
Sample Marking : 

< 

W.S. 1 5 0 ~  

W.S. 233R 

R e g i s t e r e c  



CANADA V7P 2S3 1 I Certificate of Geochemical Analyses S~ecialising in Trace Elemrnn Analyses . 
t I 

Report No: 82-93-042 Paw 1 of 1 
' -- Samples Arrived: Sept. S, 1982 

. . Repon Completed: Sept. 16, 1982 
Job No. 82-154 

... 

TR - 119R 4 

Registered 

Si""d. 



CANADA V7P 2S3 i . Spec;ali*ng in Tram Elnncnu Analyses I Ceititicete of Geochemical Analyses I 

Sample Marking *a A 8  
a z / m  oz/tpa 

PS lO2R // 65.14 ( 0.005 
-.....- . 1m* - . 78.64 0.021 - - .. 1048 &a- 0.98 (0.005 

lOSR 1.97 4 0.005 

X Mo x 1.6683 = % Moss 1 Trov oz.lton - 34.28 porn 

Signed: 

1 ppm * O . I Y j O l 3  nd = none detected 





- 15? - 
VANGEOCHEM LAB LTD. (C I 
1521 PEMBERTON AVE., TELEPHONE: 985-5211 

NORTH VANCOUVER, B.C., AREA CODE: 604 i 
CANADA V7P 2S3 . 

Certificate of Geochemical Analyses Sperialising in Trace Elements Analyses 

'. 1 :-: ..; 13. . . 7 ' . .  .: . . - .. , ;I' .': ' . +,l; "'2, . . 
-IN ACCOUNT WITH- i. , . . . * $ :  . . r Report No: 82-95-057 .: Page 1 of 1 

<i .. 
mi0n Carbide Explor.'(ion I?. , :? , .< .. . - . ~ SamplesArrived: Sept. 24. 1982 # - r.. 

. . ... .. - 
Sufte 930, 800 1. Pander St. >%'. . .:_ . ReportCompleted: Sept. 28. 1982 
V.nco~er .  l.Cgt - *. ,,, V6C . . 2V6 +, ,. .. , : %... . ~ . .  . . For Project: 107 A . I ->JObNo. 82-199.98.9: 

Attention: b .:__ .. >,. -- . . -..c Analyst: ASl l8yW: D. Chin Invoice No. 7024, 
.i iim &says . r  , * - . . - - - . & :  . - ... --* >. . 

& 

I 
MARKS: 



t 

1521 P S . . 7 m Y r . . - -  - ~ -  - . . - c - . 2 ;  I : 

NORTH VANLOU ZR,. B.:.. ASE; CODE. 8r.4 

CANADA V7P 2s.' 

1 
-IN ACCOL':dT WITH- Report NO: 82-35-060 Page 1 of 1 Vni:ln C a r b i d e  Exploration Samples Avived: 

S u i t e  950 - 300 It. Pendet St .  Report Completed: UGV. 3. 1932 
u e  C .  vw 2.~6 For Project: X i g e l  Cawthorn Job No. 

Attention: ... Analyst: D. C h i u  Invoice No. 



V-tUucULt>cM L : L i U. (. 
1521 PEMBERTO,.  4VE.. TELEPHOXE. ?3E.j211 

NORTH VPYCOU . 1 3 ,  B.C.. AREA COOE: 604 

CANADA V7P 2S3 ' Certificafe of Geochemical Analyses Spxi~lising in Trxe Elemens Analyses 
I 

-IN ACCOUNT WITH- I ,  Report No: 82-93-081 Page 1 of 1 
L h i o n  C a r b i d e  Z x p l o r a t i o n  Samples Arrived: 
k i t e  950-800 West P e n d e r  ST. Repon Completed: NOV. 3. 1982 
V u ~ c o u v a r .  B.C. V6C 2V6 For Project: N i g e l  Cawthorn Job No. 

Attention: .:i: .. . Analyst: D. C h i u  Invoice No. 

. . 
Sample Marking , 

Tn 102 R 

One copy sent to  Tom Richards. 














































